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PROCEEDI NGS

DR. BRECHER: Welconme to the second day of the
Advi sory Committee on Blood Safety and Availability. W
have a couple of business items we wanted to take care
of. One, | wanted to rem nd people that while we have
presentations this nmorning, there will be a Commttee
di scussion this afternoon, and we're discussing
resolutions, and | don't think that we wll take the
entire afternoon. M guess is we'll be out by 4:00 at
the latest, if not sooner, unless | hear any objections.

The second point is there was a question of us
di scussing small pox and the ram fications for the bl ood
supply. It was pointed out that we did not really have
any speakers prepared to discuss this subject and that is
a very inportant subject, and that really deserves the
attention of this Commttee, and it has been suggested to
me that we postpone that discussion and actually
reconvene the Committee on a one-day basis sonetinme in a
coupl e of weeks for a one-day neeting to really address
the issue of smmll pox vaccination and its inpact on the
bl ood supply. And so if the Committee would agree to
that, | would propose that that's what we do.

We can, perhaps, at the sane tine could al so
have one or two presentations on whatever happened to the

HCV | ookback and bring closure to that itemas well. So



all of those of the Commttee who are in favor of putting
of f the small pox discussion until a few weeks?

[ Show of hands. ]

DR. BRECHER: That notion carries.

CAPTAIN McMURTRY: | want to do one nore
housekeeping itemjust for the record. He's not here
now, but | want the record to show that Larry Allen did
cone in yesterday. | had him as absent.

DR. BRECHER: This norning we're going to nove
away fromviruses, which we basically concentrated on
yesterday. | had said we would start on time, if not a
few m nutes earlier, and given the weather outside, |
t hought this would be an appropriate way to start here.

| stole this from Sunny Dzek, who presented it
at an NHLBI Transfusi on Medicine Henostasis Clinical
Network Steering Commttee neeting |ast week, and |
t hought it was quite appropriate.

| think there's only one other person in the
room who was there.

[ Laught er.]

DR. BRECHER: We have to watch this closely
here.

[ Laught er . ]

DR. BRECHER: If nothing else, it breaks the
ice. Now, for those of you who weren't paying attention,

watch his foot.



[ Laught er. ]

DR. BRECHER: Now, if that wasn't bad enough,
this is called the evil penguin returns.

[ Laught er. ]

DR. BRECHER: So those two Sunny presented at
the neeting, but I was really puzzled by all of this, and
so |l did alittle searching on the web that night, and
this apparently is the original footage from which the
other two were digitally altered.

[ Laught er . ]

DR. BRECHER: So that second penguin was never
really there. So seeing is not necessarily believing,
and soneti mes appearances are decei Vving.

So let's tal k about bacteria, and | fudged a | ot
bit. That's actually a Chagas organism flow ng through
t he bl oodstreamthere, but we're going to tal k about
bacteria, and I'm going to tal k about red-cel
contam nation and then platelet contam nation. |[|'m going
to go zipping through the red-cell contam nation because
that's not really where the problemis.

But these are the kind of headlines we, as bl ood
bankers, really don't |like seeing, but it's a very
i nportant problem You know, how safe is our blood
supply? And for those of you who can't see how i nportant
this is, it even overshadowed the QJ Sinpson story up

here. So this is really inportant, and it began by



tal ki ng about this man, Rollin Tobin, who was the public
safety director for Southfield, Mchigan, who was
undergoing a total joint replacenent, had donated three
aut ol ogous units, but needed two all ogeneic units, red
cells, in the operating room

To make a long story short, he became septic and
di ed about 24 hours after his surgery from overwhel m ng
Yersinia enterocolitica sepsis. It was a conplicated
story, and I'"mnot going to go too nuch into it, but this
particul ar case went to a jury trial. Many tines these
cases lead to a lawsuit, but you never hear about them or

you never can tal k about them because they tend to be

settled out of court. This particular one went to court,
and the jury awarded the famly $5.6 mllion in a
wrongful death suit. So these can be very expensive

| awsui t s.

Now, it's not just in the U S that this
happens. We think of the U S. as being a very litigious
country, but | took this one off the BBC website from
about al nost a year ago, where another red-cel
contam nation, where the famly was awarded 300, 000
pounds for brain damage that resulted froma patient
becom ng septic. So these cases can be quite expensive
for a hospital if they do occur.

Now, with red-cell contam nation, the two mgjor

organi sns tend to be Yersinia enterocolitica and serratia



liquifaciens. The reason is that these two

ent erobacteri aceae can grow quite well in the cold, in
the refrigerator. They have endotoxin, and when you get
a unit that is contam nated, generally the bottomfalls
out clinically--hypotension.

And then for Yersinia, this is a summary of 20
cases that were put together by the CDC, a couple mgjor
points. Sixty-percent of people who received Yersinia-
contam nated unit died. So roughly half the people wll
die, and they tend to die within 24 hours.

| f you have DI C, seven patients had DI C,
including Rollin Tobin, six of these seven died. So if
you're going to DIC, it's a very bad prognosis.

The incidence for red-cell contam nation for
Yersinia, there's sone regional variability. The highest
nunbers have been reported from New Zeal and, where they
had an incidence of 1 in 65,000, and again roughly half
of the cases resulted in a fatality. No one knows why
t here was such a high incidence in New Zeal and back when
this was reported. The nunbers seens to have decreased
in nore recent years.

In the United States and Canada, it's estimted
that the chance of dying froma red-cell contam nated
unit is less than one in a mllion and may be on the
order of one in nine mllion. Interestingly, |I've been

talking to Matt Ardvino at the CDC. There has not been a



fatality from Yersinia in over a year. W're not quite
sure why that is, but it may have, we've just been
speculating, it may have sonething to do with the

| eukoreduction of red cells in this country that you were
actually filtering out the Yersinia pre-source

| eukor educti on.

Several years ago we did experinments on red
cell-contam nated units, and we found that over tinme the
units turned darker, and you could actually see the dark
col or extending down the tubing until you get to the--
it's alittle hard to see in the slide, |I'm afraid--but
"1l show it to you better

Here you see the dark blood com ng fromthe bag,
and then you get into the segnented tubings where they're
not dark, and this is a sterile tubing up here. The
reason they beconme dark is that as the organisnms grow in
the red cells, the oxygen drops to zero. So we have two
units that have Yersinia growing in them here, as opposed
to sterile units, where the PO2 in the units started
around 40 sort of venous blood and very slowmy creep up
to the PO2 of roomair.

We tal k about these plastic bags breathing, but
they breathe very slowy. 1In addition, there is sone
henol ysis of these units, and cell-free henoglobin is

darker than cellular hemogl obin. | know there have been



sone scattered reports suggesting there nmay be sone
met henogl obi n
formation inducing this as well.
Now, here's a particularly striking exanple.
See the dark color of this unit conpared to the segnented
tubing here. O course, when the PO2 drops, the

henogl obi n becomes conpl etely desaturated, and so it is

dar ker .

This is actually a unit that was hung in a
hospital. | got this picture fromthe CDC, and this is
actually serratia liquifaciens. It gives you a very

dramatic col or change. W' ve grown this in our |ab, and
the units look just like this. |In this case, with
serratia, honolysis precedes a drop in the PO2. So the
henmol yzed unit is bad news.

Now, the other interesting thing is, CDC, about
a year ago, published seven case studies of serratia
liquifaciens. Two of those cases discussed that once
they figured out there was a contam nated red cell unit,
t hey said whatever happened to the recipient of the
pl atel et that was nmade from that whol e bl ood donati on?
And so they | ooked back.

I n one case, the patient had died of
overwhel m ng sepsis, and of course the organismthat grew
was serratia liquifaciens fromthat patient, but they had

not put together that it had come fromthe platelet, and



this is a very common story. The other one was sick and
had a bacterema with serratia, but fortunately did
survive.

So this is a very common thread with platel et
reactions is that they tend not to be recognized, and
it's sort of, through serendipity that you figure it out
that it happened.

Now, some of this material was presented
yesterday. |'Il go through it, but this one approach to
| ooking at the math. There are about four mllion
pl atel et bags transfused in the U S. every year; roughly,
one mllion apheresis platelets, single-donor apheresis
bags, and three mllion random donor or whol e bl ood-
derived pl atel et concentrates.

The contam nation rate, based on a number of
studies, principally using aerobic culture techniques,
suggest that the rate is about one in a thousand to one
in two thousand bags are bacterially contam nated. That
means that in the U S we are transfusing 2,000 to 4,000
bacterially contam nated bags.

Now, the data in the literature suggest that
maybe a quarter to a sixth will result in clinical sepsis
of varying severity, but that works out to roughly 333 to
1,000 cases per year, of which perhaps a fifth to a third

result in fatalities. So 67 to 333 deaths per year or a



fatality rate of 1 in 60,000 units transfused to 1 in
120, 000 transfused.

Now, are these nunbers real? Data from
hospitals that have closely | ooked for these reactions,
such as Johns Hopkins, which has had a long interest in
bacterial contam nation platelets, Paul Ness published a
paper in the past year where he reported that the risk of
dying froma pool of random platelets 1 in 17,000 in his
institution, out of a pool with six. So you'd have to
multiply it times six to get the unit nunber. But for an
apheresis pack, it was 1 in 61,000. So we're right in
this range.

And, of course, he only knows about the cases
that were reported back to him So he may have m ssed a
few cases. So | think that this estimte is a reasonably
good estimate for what's happening in this country.

Sim | ar nunbers have been reported fromthe
Uni versity Hospital of Cleveland, another institution
that has really concentrated on bacterial contam nation
of blood products. So there's a heightened recognition
of these reactions in those two institutions.

Now, | think this is a third or maybe the fourth
time we've seen a figure like this. W've done a great
j ob, both industry and in the blood centers, in reducing

the risk of HI'V, HBV, and HCV over the years per unit.



Actually, this was in the handout of the article that was
in the Lancet | ast week.

But for the risk of bacterial contam nation per
bag, we have not done as good a job. The risk has
remai ned approximately 1 in 1,000 to 1 in 2,000 for
years. Now, the one thing we have done is there has been
a push in this country to switch to apheresis platelets,
and | think roughly two-thirds of doses being handed out
in this country now are apheresis platelets, but the risk
per bag has not really changed.

Now, there are a variety of organisns that
contam nate platelets, unlike what you see with red
cells. The difference here is that platelets have to be
stored at room tenperature, and so they are a good growth
media. |If you were to just | ook at the organi snms that
grow from pl atel et bags, about two-thirds of themtend to
be gram positive organisnms, |ike Staph epi and Bacillus
cereus, so skin saprophytes.

However, if you | ook at what actually kills
people in the U S., and this is data fromthe FDA,

roughly, 23 years, 51 fatalities reported to the FDA, it

tends to be the gram negatives that kill people nore than
the gram positives, |like Klebsiella, Proteus mrabilis,
E.coli, Enterobacter, Pseudononas Sal nonella and

Serratia. Most of these are enterobacteri aceae, except



for Pseudononas here. So it's the gram negatives or the
organi sns that we need to worry the nost about.
Unfortunately, the patients who tend to receive
pl atel ets often are i munosuppressed. More than half of
all platelets that are transfused in this country tend to
go to hene oncol ogy patients or bone marrow transpl ant
patients, and they are not in a good position to fight
of f bacteria.
The gram positives, probably many people who are
i mmunoconpet ent m ght be able to handl e gram negati ves.
| think if you get a unit that's heavily contam nated
with gram negatives, it doesn't matter whether you' re
i nmunosuppressive or not, you are probably going to die.
A variety of strategies have been suggested to
address the problem of bacteria contam nation. G owth
i nhi bition, the question has been raised about what if we
just put sone antibiotics in every bag of platelets? It
probably woul d solve the problem but it would present
new probl ens, and there's been a great reluctance to,
one, trade a relatively rare reaction, fatality from
bacterially contam nated platelet, for idiosyncratic drug
reaction.
And, two, we would be spreading a little bit
antibiotics all over the hospital, and we would be
selecting for antibiotic-resistant bacteria, and so this

has not really been considered a real possibility.



Tenperature, a | ot of research has gone into
trying to refrigerate platelets, but to date this has not

wor ked. Bacterial avoidance, let's try to keep the

bacteria out of the bag. 1'Il come back and tal k about
that in just a bit. Bacterial detection we'll talk
about, and I'lIl just briefly nmention elimnation, but

we're going to have a whole talk on pathogen reduction
later this morning so I'll stay away fromthat.

What about just trying to get a safer bag of
pl atel ets, | ess chance that there will be bacteria in the
bag. Bacteria conmes fromtwo sources. It comes fromthe
skin or it comes froma unit who has, it's cone froma
donor who is an asynptomatic bacterem a. Most of the
gram negatives are from donors of asynptomatic
bact erem as.

Recogni zing this, the group at Johns Hopkins
made a consci ous decision back in 1986 to try to nove
toward an all apheresis blood supply. So, in 1986,
roughly, 52 percent of their platelets were apheresis
pl atel ets, and 48 percent were pools of random donor
pl atel ets, so a six-pack.

By 1998, they had gotten to the point where 99.4
percent of all platelet doses being transfused at Johns
Hopki ns were apheresis platelets. During this tine,
their reaction rate, where people who actually had

clinical signs and synptons fromthese transfusions



related to bacteria went fromroughly 1 in 5,000
transfusions to 1 in 15,000 transfusions.

The difference in risk between these two
products was between five to sixfold, as you would expect
froma six-pack, conpared to one bag. And so there were
many institutions that have used this strategy. In fact,
to be honest, when a patient needs a platel et
transfusion, and they receive an informed consent for
transfusion, howinformed is it really?

Do you really say, well, we can give you a six-
pack of random donor platelets for X nunber of dollars
that's going to cost the hospital, it's cheaper, but it
has six times the risk of bacteria or we can give you a
si ngl e-donor apheresis platelet that's going to cost the
hospital a few dollars nore, but has one-sixth the risk
of bacteria. That question never gets asked.

There have been sonme data from Europe that have
advocated the diversion of the initial couple nLs of
collection. It's thought that this is the nost
contam nated fromthe skin and that there may be a skin
plug that cones off the needle. There have been sone
| arge studies from Europe that support this.

This study from France, they | ooked at, roughly,
3,400 coll ections, where they | ooked at the first 15 nlLs
of bl ood, where 76 units were contam nated, and then they

| ooked at the second 15 nlLs, where only 21 were



contam nated. So it wouldn't take care of the entire
problem but it would cut down on some of the skin
contam nants comng into the bag.

Simlarly, a larger study fromthe Netherl ands,
18, 000 coll ections, .35 percent were contani nated. They
diverted the first 10 nmLs, and the contam nation rate
dropped to .21 percent. There is sone nove in this
country to go in this direction. |1t has been discussed
at the BPAC. It was not thought that the data was strong

enough to warrant that this be a requirenent, but people

are nmoving in this direction. It's a small step or, as
my col | eague, Ros Yom Tovian, |likes to say, we shouldn't
be diverted by diversion. It will do sonething, but it's

not a very good sol ution.

What about skin disinfection? This is a study
from Canada, fromlndie Goldman. |It's sort of a busy
slide. Basically, they did touch preps on the
antecubital fossa after the skin had been prepared by a
variety of skin disinfectants, and they |ooked at how
many col oni es were present afterwards.

The nessage here is that when we cl eanse the
skin, we do not make the skin sterile. Al we are really
doing is reducing the bacterial |load on the skin.
There's a suggestion in this paper and in another study

from London that the use of tincture of iodine is



superior to the povidone iodine, which tends to be the
standard of care in this country.

I nterestingly, another thing that came out of
this study was they | ooked at green soap and i sopropyl
al cohol. Green soap was comonly used in this country to
prepare the antecubital fossa of donors who were allergic
to iodine. In one-third of the cases in this study,
there were nore bacteria after the green soap than before
the green soap. All they did was stir things up, and so
there has been a nove, particularly fromthe AABB, to say
green soap i s not an acceptable alternative.

There is another skin prep, chlorhexidine, which
does a reasonably nice job, and actually the new version
of the AABB standards that will be com ng out this year
will specifically address this, and green soap was
dropped fromthe AABB technical manual in the | ast
addi ti on.

When you're tal king about platel et
contam nation, timng is a maor issue. Data from M
Bl aj chman from Canada, they |ooked at 16, 000 random
pl atel ets on the day of collection, which they call ed Day
One. A |lot of people would have called that Day Zero,
but we'll et himget away with it, where they found four
positives, a contam nation rate of .02 percent.

They came back two days later. There were still

10, 000 of these bags in their inventory. Now, they had a



culture-positive rate of 7. So the rate went up to .07
percent, so it nmore than tripled. The nessage here is
that if you want to find the bacteria, a sanple fromthe
bag, right after you' ve collected it, is not going to
detect nost of the cases. You have to allow sone tine
for the bacteria to proliferate so that a random snal
sanple fromthe bag will have bacteria in it that you can
actually identify.

These are growth curves for several of the nost
conmon, contam nating organisns, and clinically
significant organisns fromny |ab at UNC, where we spiked
in at | ow concentrations on Day Zero, usually 10 to 50
CFUs per mL, colony form ng units bugs per nL. What you
can see fromthese drawings, and this is Bacillus,
Pseudononas, Klebsiella and Serratia, is that usually by
Day One or Two, you have significant anounts of bacteria-
- these are log curves--and that generally you reach a
pl ateau by Day Three or Four.

Wth Bacillus, often you' re on plateau growth by
one day, 24 hours, and probably a Day Three- or Four-day-
ol d-platelet and is probably no nore dangerous than a Day
Six or Seven platelet, in terns of bacteria. |If they're
going to grow, these things tend to grow early.

Now, there is one organismthat | don't think
you can say that about, and that's Staph epi. That tends

to be a slow grower. There's sone data to suggest that



the initial concentration has an effect on the | ag phase
and that Staph epi nay take quite a while to grow.

This is just to remnd nme to enphasi ze that you
can't test the whole unit. | guess | have to change the
slide again because we're comng to the end of January
2003. You can see it's yellow, it's a platelet.

Detection techniques. A variety of both high-
tech and | owtech approaches have been described in the
literature. |[|'ve been fortunate, many of these
t echnol ogi es have played through ny | aboratory over the
years, and |I'mjust going to concentrate on a coupl e of
the technol ogies that have actually made it out into the
wor |l d, that have actually been used.

One is bacterial staining. It doesn't matter
whet her you use a gram stain or a Wight stain. Some
peopl e prefer a Wight stain because the | abs have these
automated Wight stainers in the hematol ogy | ab. You put
alittle slide on alittle conveyor belt, and it goes and
out cones a perfectly stained slide at the other end, and
we don't care whether it's a gram negative or a gram
positive. We just want to see that there's bacteria
t here.

The bottomline is that with a gramor a Wi ght
stain, you pick up at around 10 to the 6, maybe 10 to the
7 CFUs per nmL, so it's not particularly sensitive. You

could do acridi ne orange, where you can naeke the



bacteria, the DNA, glow back at you, but it requires a
fl uorescent mcroscope, and it only gets you about one
| og better, so not all that great, but it has been used
sporadically, particularly at the University Hospital of
Cl evel and, where they were able to interdict several
bacterially contam nated--heavily contam nated--units.

Sone peopl e have advocat ed usi ng di psticks,
urine dipsticks, looking at the drop in pH where it
woul d turn orange, or the drop in glucose. As the
bacteria grow, they consunme the glucose in the bags, and
this is a slide fromone of ny papers on transfusion.
Here, we've got Klebs pneunoni ae and Staph aureus, and
you can see the dipstick is blue, blue here from gl ucose,
or if you can't see it, use your imagination, and the pH
i's orange.

Now, both of these units were Day Three after
contam nati on, contam nated on Day Zero, and the
organi sns were at 10 to the 7 CFUs per nL. However,
we woul d have m ssed this one, Serratia, where the
gl ucose was not dropped sufficiently to turn it blue, and
t he pH was not orange because it was only at 10 to the
3rd CFUs per nmL. So sort of across-the-board dipsticks
pi ck up about 10 to the 7 CFUs per nL, about conparable
to a gram stain. Now, they're sonewhat easier to use,

and they're relative cheap, pennies a dipstick.



There's a recent report from M D. Anderson,
where they screened 3,000 random pl atel ets, and they
found two that were contam nated with bacillus cereus
using this dipstick technology, and they were able to
interdict those units.

Now, to do that, they also found 28 units that
did not pass the dipstick. You may say, well, it's
specificity isn't very good, but you could cone back and
say, well, if the pHwas really 6.5 or there was no
glucose left in the bag, maybe those platelets weren't
any good any way.

Most of the interest has concentrated in recent
nont hs on the two bacterial culture methods that have
recently been approved by the FDA.

One is the bioMerieux BacT/ ALERT m crobi al
detection system This is an automated |liquid detection
system where you put your sanple and question into one
of these bottles, |oad them onto these machi nes, and over
time, as the bacteria grow, they generate CO2, and the
CO2 causes a color change in this colorinetric sensor at
the bottom of the bottle.

There's a very simlar system out by Becton
Di cki nson called the BacTec system but it is not
approved for platelets in this country, where the col or
change goes fromgreen to yellow, and roughly every 10

m nutes every bottle is scanned. There's a little |ight



that reflects off here, and it goes to a sensor. There's
a comput er hooked to the systemwhere it | ooks at both

t he absolute color, but also what is the rate of change
of the color so that it picks up these units before the
human eye woul d pick them up.

In ny | ab, we've | ooked at 14 or so different
organisns in platelets with these nmachines using all of
the types of bottles that they have. For the vast
maj ority of them we would have picked, at 10 CFUs per nL
or | ower--sonme of our units were at 1 CFU per nL--we
woul d have picked up nost of these bacteria, roughly, at
12 to 14 hours. In some cases, it would have taken 24
hours, with the notabl e exception of propionibacteria
acnes, which is an anaerobic organism which actually
t akes days, but the clinical significance of
propi oni bacteria acnes is not clear and probably has
little clinical significance.

The ot her system that was recently approved, and
both of these systens, | should note, are approved for
in-run quality control. They are not release control, so
you cannot make a claimof sterility if you use these two
t echni ques.

There's a systemfrom Pall, their Bacteri al
Detection System or BDS, and what happens here is you
push over about 6 nLs of your platelet solution in

guestion, and it goes through a filter. It wouldn't be a



Pal |l product unless it had a filter init. | know the
Pal |l guys are here.

The filter filters out white cells and
pl atel ets, but lets bacteria pass. And sort of across
t he board, about 50 percent of bacteria cross this
filter, and so then you have 2 nLs that make it into this
little side pouch, and there's a little SPS tablet in
here which inhibits the inhibitors of bacterial growth,
and so it allows bacteria to grow better in this little
bag.

You clip off this little bag, you put it in a
35-degree incubator for 24 to 30 hours, and then you
nmeasure the PO2 of the headspace gas of this bag to see
if it's below a cutoff. As the bacteria grow, they wll
consunme oxygen, simlar to the diagrams |I showed you for
Yersinia and red cells before.

Now, |I'm not going to say nmuch about pathogen
activation--1'"11 leave that for Steve Wagner--other than
to say Cerus, which is the one that has the nost studies
out there, is very good at inactivating in five logs a
variety of bacteria, although it may have sonme trouble
with spore-formng organisns. |If it forns a spore, the
chem cals may not be able to get into the spore.

Now, here's that crystal ball sonmebody was
tal ki ng about yesterday. What's the future? The future

tends to lie in the past, and referring back to our | OM



report which we went over yesterday, and | think Lol a
mentioned this, Recommendation 6, this is nmy favorite one
in the report: The perfect should not be the eneny of
the good. Inplenentation of partial solutions that have
little risk of causing harm shoul d be encouraged.

| think that's where we are with bacteria. W
don't a perfect solution right now, but we have a | ot of
partial solutions that would take us npbst of the way.

The FDA has sponsored three workshops that dealt
with bacteria over the |last seven years. This is a
summary, summary comments nade by Ed Snyder in the '99
meeting. | have Ed's perm ssion to use this.

He concluded that the inperative is to act, so
you don't have to explain yourself on Nightline and
regul ation is necessary to achieve the goal. Nothing
says | care |like a page of 483s--483s are the citation
forms left fromthe FDA. So if you get dinged, you do
sonet hi ng about it.

When all else fails, do something. Gve us a
mandate, and we'll do the rest. | think that's sort of
where we're at. Unless blood banks are told to do
sonet hi ng by some hi gher organism be it FDA, AABB, CAP
or some organism the hospital adm nistrators are not
going to let us do this.

Foll owi ng the neeting | ast August on pathogen

reduction, five of the speakers and noderators fromthe



meeting got together, and we wwote this letter which was
publ i shed as an open letter to the bl ood banking
community. In this letter, we basically said:

"It's our feeling that pathogen reduction won't
be here in the short term Neverthel ess, bacteria
contam nation of platelets is a major problemin blood
banki ng, and we feel that the inplenmentation of detection
strategi es should be inplenented now. "

This got a lot of coverage. It was put up on a
| ot of electronic sites going out in the blood bank
newspapers. Interesting results. |In fact, there was one
comment posted on the California Bl ood Bank Society page
t hat accused us of noral blackmail, and | think it's only
noral blackmail if we're noral

[ Laught er . ]

DR. BRECHER: Now, AABB has been tal ki ng about
this, and they did publish for coment their proposed 20-
second AABB standard, which was the new standard 5.1.5.1,
t hat the Bl ood Bank and Transfusion Service shall have a
met hod to test for bacteria contami nation of all platelet
conponents.

| have to say that |I'm aware that the wording
has been changed. The final wording is not approved yet,
and so it's not clear exactly what will happen with the
AABB, but this may be the mandate for bacterial testing

of platelets that the country needs.



The other thing is we need to recognize that in
'82 the platelets were extended fromthree to five days;
in '83, fromfive to seven days, because of good data
function and survival of these platelets. But in '86,
because of reports of bacterially contan nated Day Si X
and Day Seven platelets, it was rolled back to five days.
There is now a |ot of interest in going back to seven-day
platelets. |If anything, the platelets are better now
than they were back in 1986. The plastics are better,
the white cells are out of the bag, the platelets survive
better.

There have been a variety of reports from Europe
t hat have coupled culture to the extension of the
pl atelets in Europe from Denmark, the Netherl ands,

Yugosl avia, United Kingdom |In fact, several countries,
such as Norway and Sweden, are routinely culturing all of
their platelets.

Several institutions in other countries,

i ncl udi ng HemaQuebec, but in this country, Dartnouth, the
University of North Carolina have been culturing their
pl at el et s.

Finally, we heard from Ji m AuBuchon yest er day,
and Jimis probably the king of cost-effectiveness
studies in this country. He's published a | ot of mjor
cost-effectiveness studies, and it tends to be that every

time he says sonething is not cost-effective, p24



testing, NAT or whatever, he says it's not cost-
effective, we go ahead and do it anyway; is that a fair
st at ement ?

He hasn't published a paper, but he had an
abstract back in "99, and basically he said, hey, this is
a cost-effective strategy. |If we culture and get an
extra two days of outdates on our platelets, it wll
easily pay for all of the culturing in this country, and
so this could be a win-win for everybody--safer blood at
| ess cost, as unbelievable as that may sound.

Al so, there have been data from other countries
that al so support this stuff. They actually save nobney
by culturing and extending an extra two days on the shelf
life.

Finally, I want to end with this quote, which is
actually how we ended this Lancet paper about | ooking to
the future that was published | ast week and was
distributed to the commttee nenbers yesterday.

"Actions are right to the degree that they tend
to pronote the greatest good for the greatest nunmber. By
John Stuart MII."

Now | can take sone questions.

Cel so?

DR. BI ANCO. Mark, thanks for a very nice
review. | have two questions for you. The first one, if

we went the other way around and | ooked at what



contribution, that is, probably a ot of things will be
i npl emented in the next year or so. |It's the better skin
prep, nore attention to the skin prep, the diversion bag,

and the culture. How nmuch each one of those procedures

will contribute to reduce the risk of bacteri al
contam nation--ballpark? | knowit's difficult.
DR. BRECHER: | think the skin prep and the

di versi on have the potential to cut down on the gram
positive contam nation, but | don't think it's going to
be nmore than half of the gram positives.

What worries ne nore in that two-thirds of the
debts are from gram negatives, and neither diversion or
the skin prep are going to inmpact on the gram negative
organisms. So the only way we're going to get to where
the real fatalities are is with a detection system or
with an inactivation system

DR. BI ANCO The second issue is surprisingly
both systens that we have now for bacterial detection
were approved for quality control, not for unit rel ease.
That, in the short term certainly helps in the sense of
maki ng those systens available on a wide scale, but in
the long term and I'mgiving nmy personal opinion, |
think that the approach was detrinmental because it
doesn't allow us to really say that the unit has a | ower
bacterial | oad because the culture was negative or

sonet hing |ike that.



It interferes with our extension of the seven-
day platelet and al so di scourages the manufacturers from
pursuing full clinical trials and licensure of their
tests in a format that would be really conpatible with
life.

| wonder if you could give us your opinion about
t hat and what kind of quality control we could do, in a
limted nunber of units, that could reflect the overal
process and give us nore certainty or nore--

DR. BRECHER: The problem as | see it, what we
woul d require for release control would be a study of the
magni tude of the NAT testing inplenentation. It would be
an I ND that would have to go across the country because
the incidence is so low, and so it's al nost inpossible to
prove true clinical efficacy on a |arge scale that |
think that the FDA m ght want. | don't want to speak for
t he FDA.

Jay, do you want to say sonething about that?

DR. EPSTEIN: Yes. The problem in a nutshell,
is that to validate the actual benefit of the up-front
test, you need a followup culture at either the tinme of
i ssue or outdate on the very unit that you cul tured
either on Day One or Day Two in order to validate the
sensitivity of that procedure, and the conpani es have not
stepped forward to do that study, nor has it been done

ot herwi se in an investigator-sponsored study.



So we're left not know ng what the up-front
culture really does. W know it sonetinmes detects
contam nation, and if it's done "in real tinme," which
means while you sell the unit in inventory, of course,
there's an obvious benefit pulling that unit, but we
really just don't now. Was that 50 percent of the units,
75 percent of the units?

So, in order to be able to make a statenent that
the up-front culture, done in a certain way, has a
certain predictive value for a culture-negative product
at issue, you have to do a nore conprehensive study.
Now, there are two barriers; one is the added cost of the
foll ow-up culture, and the other is the need for |arge
nunbers.

The problem of |arge nunbers is, in fact, easily
remedied if any large part of the system does nove to a
routine quality control culture. You're going to be
doing it. The question then is how do you fund the
endpoint culture to validate the up-front culture.

| agree that it nmakes perfect sense to link this
to extension of dating. The bug bear there is that we
need, just as the platel et bags, oxygenation, et cetera,
have i nproved, we need the validation data that we stil
have a quality platelet by today's standards. |n other
wor ds, what m ght have been accepted in '86 for a five-

day platelet nay no | onger be acceptable today, and we



want to know that the seven-day platelet is, in fact,
accept abl e.

What we do know is that the platelets are
deteriorating progressively on storage, and so it's a bit
of a question of what's the belt line. But these issues
have to be put together. Well, there are one of two ways
to get the correct study funded, either to have
antecedent data that you can extend data and therefore
funded by extension of dating or to have suppl enent al
fundi ng so that you can study them at the same tine.

| mean, neither of those approaches is
i nfeasi ble, but the parties that need to step forward
have not done so. So the Agency, you see, was left with
a very difficult problem W had culture systens that
were validated to sonetines detect bacteria. Their
actual clinical value was never neasured, and the
conditions of use were therefore not validated in any
predictive way. So the nost they could say is that, you
know, if you do this, you'll sonetines detect bacteria.

Well, if you approve them for quality control,
you elimnate the issue of whether it's being done real
time. A quality control culture to nonitor the frequency
of contam nation to ensure that you have a system
operating under control with the expectation that the
contam nation rate is of the order of 1,000 to 2,000, as

is the current state-of-the-art, is feasible whether



you're doing an online culture or an offline culture.

You could do quality control sinply by sanpling at issue
or outday. |Indeed, you could do it solely at outday, and
the time taken to do to the culture and report the
culture does not have to be commensurate with the shelf
life of the product.

So the standard for approving it for quality
control was a lot lower than a |ogical standard to
approve it as a release test; in other words, a test with
a certain predictive value of a nonculturable unit at
I ssue.

We brought this whole matter to the Advisory
Committee. There will be a summary | ater today of the
di scussi on at BPAC, but the Advisory Comm ttee agreed
with the FDA that what we had descri bed as the proper
design of a study to validate a claimfor a rel ease test
is scientifically appropriate.

Now, of course, we have an open nmind, if people
have a better idea. But the problem as | see it, is
that there has not been the will, you know, expressed
t hrough a fundi ng mechanism to sinply do the appropriate
study, but it's nothing arcane. It just requires a
foll ow-up culture.

DR. BRECHER: Let ne just comment on that.

There have been two centers that have been running pil ot

studies |like that, but they're small. Dartrmouth and UNC



have done this on a small scale. Dartnmouth has done
about 4,000 apheresis platelets, and UNC has done 2,500,
roughly, to date.

At | east we can say that the contam nation rate
that we see on the early cultures are simlar to what's
been reported in the literature. At |east at UNC we have
not seen any that we didn't pick up on a Day Two cul ture,
and we've, actually, in 2,500, we stopped three Staph epi
units from being transfused.

That said, when you do the statistics, and |'ve
had several statisticians |ook at this and none of them
seemto agree, but the nmessage seens to be that you need
about 120,000 platelets to validate this, to show that it
really is statistical.

If you' re only going to do the outdated
pl atel ets, Day Seven, and roughly 10 percent of platelets
outdate in this country, we're tal king about basically
enrolling about a mllion platelets into the study and
only picking up the Day Sevens.

Now, there may be sonme give, and naybe we can do
i ssue platelets, instead of just Day Seven, but it is a
| arge study, and | actually have had some discussions
with the Red Cross, and they are interested in, at |east
initially, they said that they would be interested in
reculturing their outdated platelets, and so nmaybe within

a couple of years we can generate this data.



| s that safe enough?

DR. EPSTEIN. Well, I"mnot going to conment on
t he study designs and the data submtted. | can't do
t hat publicly.

DR. BRECHER: Yes, well, this data is not
subm tted.

DR. EPSTEIN. AlIl | can say is that what the
Agency has seen to date is not sufficient and that there
is a problem of nunbers, but as | say, if the system
noves toward 100-percent quality control testing, you
have the infrastructure to very rapidly do a | arge study
if there's a way to fund the followup culture.

DR. BRECHER: Cel so?

DR. BIANCO M problem and |I think that it's
very nmuch the purview of this conmmttee, instead of BPAC
or the FDA, is that the fact that those conpani es were
i censed or had their systens approved for quality
control, those conpani es have no encouragenent to go in
and invest into the next step. So ny question to Mark
and to the Conmittee is how can we encourage thenf
Because | think that our goal is to have 100- percent
bacterial detection.

DR. BRECHER: One strategy we thought was going
to be a good one was to take us to the new transfusion
medi ci ne, henostasis clinical network, but when we ran

t he nunbers the cost just exceeded the nobney that was



avai lable in that network, and so that project was put on
hold. | don't know where the noney is going to cone
from unless the blood centers just agree to do it
because, in the long run, it will benefit them

DR. DAVEY: WMark, | think we can all agree that
novi ng to single-donor platelets is a good idea from
whol e bl ood-derived platelets, but that's going to be
hard to do, at least in the near term

What do you think about the proposal that's been
floated to pool whole bl ood-derived platelets at the
bl ood center and then test the pool, simlar to what's
been done in Europe, to sonme extent.

And perhaps a question for Jay, what would be
needed to approve such a technol ogy?

DR. BRECHER: | think logically it makes a | ot
of sense. Europe has been doing this for decades. M
guess is that it would require an IND fromthe FDA, but |
think it's feasible. | think we should nove ahead.
Soneone should do a big study |ike that.

Kei t h?

DR. HOOTS: In ternms of the sensitivity, | nean,
conpared to culture, some of these techniques, are they
in Day One or Day Two, how many bacteria per nL are they
capabl e of detecting, did you say?

DR. BRECHER: Well, there are papers out on the

bi oMeri eux system that suggests that they can detect down



to one or even less CFUs per m.. So let's just call it
at | east one CFU per nmL. The abstract presentations on
the Pall BDS suggest that they pick up down to 10 to 100
CFUs per ni.

DR. HOOTS: Just in terns of at the far end,
since you made a great point about incremental things
until you can solve the whole problem in terns of
practice, it's been ny experience that a | ot of tines,
and probably it applies nost to i munosuppressed
patients, BMIs, and | eukem as and that sort of thing,

t hat when bl ood products are ordered and are hangi ng or
getting ready to be hung, that they will just conme to the
floor, and they'll get hung.

If the patient happens to be on antibiotics,
say, because they have | eukem a, and they've had
neutropenia, they' Il delay the antibiotics to get the
bl ood hung, particularly if they only have limted
access. | just wonder if just sonmething as sinple as
sayi ng, you know, make sure that if they're on
antibiotics, they get their antibiotics, and then hang
the blood or the platelets, particularly the platelets,
if they happen to have a small contam nated unit, as
opposed to sonething that you m ght see causing a fatal
transfusion bacterial contam nation. |t mght buy them

some tine.



DR. BRECHER: It m ght, but, clearly, there have
been fatalities in people who were receiving around-the-
clock antibiotics, and | think it's going to depend on
the organism the sensitivity of that antibiotic, and if
you're getting a big flush of endotoxin, it doesn't
matter what antibiotic you're on.

John?

DR. PENNER: | think this is the body that
shoul d be recomendi ng a program of study and funding for
it. If it's apparent at this point that we're running
into a question of having sonething done, and if it needs
to be acconplished, we need to get behind it with sone
formof resolution, and I don't see why this can't be
done, even today to provide at |east sone prodding for
proceeding in that direction.

| ncidently, the unit of blood to protect
M chi gan canme from Wsconsin, for the Detroit case, and
it was a dairy farnmer who was a carrier for Yersinia.

DR. BRECHER: | tend to agree with that. |
think this is the right body to make a recomrendati on.
And one of the things, when we went back through the
grid, that I think we've been successful is identifying
areas that needed to be funded and that have subsequently
been funded.

Now, I"'min a difficult position, being Chair of

this Commttee and having a real interest in this



bacteria, so I'mgoing to try to step back and just |et
the Comm ttee nenmbers decide what they want to do with
this particular issue.

| think we need to go on to the next speaker.
We've run over a little bit, but now we're going to run
to parasite contam nation, David Leiby.

In case you were interested, that little cartoon
that | had running at the beginning of the tal k was

actually a Chagas organismin blood, so | fudged a little

bit.

[ Pause. ]

DR. LEIBY: W're going to go ahead and nove
f orwar d.

|'ve been asked to cone here and talk to you
about parasitic contamnation. |In fact, if one wants to

t hi nk about the parasites that are possibly transfused by
the blood supply, this is pretty nuch the short or |ong
list, however you want to |look at it.

There's a group of parasites that are
hi ghl i ghted here in white, and we aren't going to talk
about those today because |I'I|l deem those as being |ess
i nportant threats to the blood supply. The only one |I'd
qualify is perhaps Leishmaniasis. |If you recall, about
10 years ago, we had sone concerns about Leishmania after

Operation Desert Storm Seeing that we are now back in



the same part of the world, this my once again rear its

head.

But I wll talk today about these three or four
organisnms, and |I'Il briefly just call them by their
di sease nanmes. |'ll start with malaria, then nove on to

Chagas, talk a little bit about ehrlichiosis, in
particul ar, human granul ocytic ehrlichiosis, and then
lastly I'll finish up with babesi osis.

First of all, I'lIl talk about malaria, and
there's actually four agents listed here that are
actually the etiologic agents of malaria, human mal ari a;

t hose being Plasnmodium fal ci parum P. vivax, P. malari ae,
and P. Oval e, and vivax and fal ciparumare by far the
ones of greatest concern.

As you can see, they're intracellul ar pathogens
of red cells, so they have conveni ent vehicles for being
transmtted by blood. They are nosquito-borne, generally
by Anophel ene nosquitoes, and primarily they're linmted
to the tropics throughout the world, and they cause what
are generally characterized as flu-Ilike synptons, but
t hen they have sonme periodicity, nmeaning that these
synptons reoccur every two, three or four days, depending
upon the organi sm

As | say here, it varies by the infecting
species, and that has to do with the periods at which

t hese parasites, and they are synchroni zed, and they



break out of the red cells. At that time, humans have
reactions to the parasites in many of the products which
t hey rel ease.

Mal aria certainly causes norbidity and nortality
t hroughout the world and still is one of the nunber one
killers of children.

What about transfusion transm ssion,
particularly here in the United States? Well, our
present prevention strategy relies solely on travel
hi story. People are asked questions about where they've
been, and if they've been to what is considered a
mal ari a-endem ¢ part of the world. They are deferred from
bl ood donation for a certain period of tine.

There are no screening tests available at this
time. It's not something I think that's actively
considered, but 1'll maybe suggest that we shoul d.

In the U S., there are approximately one to two
cases, transfusion-transmtted cases, of nalaria per
year. And generally these fall into two categories; the
first one being an asynptomatic carrier, and that's going
to be a common thenme throughout all of these parasitic
infections I'll talk about, is that the asynptomatic
carriers are the ones we need to be nobst concerned about.

The others are sem -inmune carriers or those in
a sem -immune state; people who were infected | ong

peri ods ago and appear to be, by all intents and



pur poses, clear of the infection or partially immune, but
can reacquire the infection or, in sone cases, they have
rel apses of infections they've never |ost, and sone of
these infections have been neasured out 40 years after
their initial appearance.

Now, when we tal k about malaria and how it gets
into the United States, generally, we think about
international travel--individuals from here going
international and com ng back with malaria--or, in the
case of people who have lived their lives in malaria-
endem ¢ countries comng here and living in the United
States and bringing the infection with them

As | nentioned before, our prevention strategy
has | argely depended upon travel history. However, in
many cases, we are probably unnecessarily deferring bl ood
donors because they got off the cruise ship in Cozunel or
somewhere el se for a brief shopping excursion, were never
exposed to the parasite, were never there in the evening
or the norning, when the parasite actually feeds, the
nosquito actually feeds, | should say, and so we're
actually deferring a |ot of donors.

So, if anyone wants to consider a test for
mal aria, its greatest benefit may be, in fact, increasing
t he donor pool, as opposed to preventing transm ssion.

As you see, as | said before, there's only been two

transni ssi ons.



The last one I'll talk about is sonething that
we need to consider, what about endem c foci in the
United States? These were a series of headlines that
canme out of the Washington Post just |ast year.

As you're aware, there is a malaria outbreak not
too far fromhere, just up the Potomac, and what it
turned out to be was that there were two teenage boys in
Loudon County who were infected with malaria. That was
Pl asmodi um vi vax, | believe. They did not |ive near one
anot her, at |east they were far enough apart that the
source was not the sanme, and as they went farther, they
found that there was actually some infected nosquitoes on
some of the islands in the Potonmac.

As | understand it, the thinking is that there
are sonme actually sod farns on the islands in the
Pot omac, in which there were sone inm grants from parts
of Latin Anmerica who work there, and perhaps they were
the source of the malaria infection, but whatever it was,
they got into the |local mobsquitoes. So down the road we
need to consider whether or not nmalaria nmay once again
become endenmic in parts of the United States.

Let me shift gears to sonething a little
different, sonething that probably poses a much greater
concern to the blood supply, and that's Trypanosoma

cruzi.



Here, you can see it's a very small protozoan
parasite. This is actually the extracellular stage. You
can see it's about the size of a red blood cell. It's
not inaring. It's just curled up there. It actually
has a tail that goes there, you can see. Mbst
importantly, it causes a chronic, asynptomatic, and
per haps nost inportantly, untreatable infection.

It's endem c to portions of Mexico, Central
America and South Anerica, and transm ssion primarily of
our concern is by four routes, and I'lIl go over each one
of these, briefly--vectoral, by an insect; congenital,
froman infected nother to a child in her wonb; via organ
transplant; and, lastly, by blood transfusion.

Primarily, as | said, in a natural state, it's
transmtted by the bug, and this is any one of a nunber
of reduviid bugs that contains the parasite. Most
interesting, unlike some of the nobsquito-born agents that
are transmtted by the front end of the bug, this one is
transmtted by the back end of the bug.

So, actually, when the bug feeds and does take a
bl ood neal, it defecates in the process and the parasites
are in the feces of the bug. |If that feces is rubbed
into the bite wound or into other nucosal surfaces, |ike
the eye of this young girl, the parasite can enter the

human host. That's what is comonly called a chagons.



It doesn't always occur, but it's a swelling at the site
of the infection.

Here, again, we see the parasite in the bl ood,
and eventually probably the nost inportant area where the
parasite ends up is in cardiac tissue. It causes
cardi omyopat hy and ot her conplications in the heart,
which will many tinmes not be obvious for 20 or 30 years,
but down the road can |ead to serious conplications and
deat h.

Why is this parasite, if it's endemic to Latin
Anerica, of concern here? Well, quite sinply, it's due
to imm gration, changi ng denographs. These are sone
statistics out of the 2000 Census that show there's about
12 mllion immgrants fromLatin America. These are
|l egal immgrants. Certainly, there are many nore
residents than that in this country, many who are al so
bl ood donors.

So we have a | arge popul ation nmoving into the
US. This is also 2000 Census data show ng the great
ri se between 1990 and 2000 in the |evels of Hispanic
popul ation. And if you read the headlines in the | ast
coupl e days, | think, as of July, the Hi spanic community
is now the largest mnority group in this country.

What about congenital transm ssion? W speak so
much about the imm gration popul ation, but one thing I

want to stress is we don't need to worry about that first



generation of immgrants of Chagas. W also need to be
concerned about the second generation and the third
generation because it does seemto pass down, in sone
cases, through the famlies.

And this is out of a study we did in Texas. W
identified a donor in Waco, Texas, down here in the | ower
left, who was a 17-year-old boy who had Chagas di sease or
anti bodi es of Chagas. He was certainly infected.

What was interesting as we talked to this boy
and his famly, we found out that the ol der brother, who
was al so born in Texas, was al so nedicated for
arrhythm as, and arrhythm as are one of the conmon
characteristics of Chagas di sease.

The mother, also born in Texas--see, all of
these were born in Texas. Please take note of that.

They weren't born in Latin Anerica--was al so nedi cat ed
for arrhythm as, and her grandnother, who gave us nobst of
this information, also was born in Texas a coupl e of
generations back, with a history of heart ailnents. She
| ost her brother, who died at 55 of an enl arged heart.
Once agai n, another common characteristic of individual
Chagas.

And what we think is happening here is this was
all traced back to the great-grandnother, who actually
imm grated from Monterrey, Mexico, who also died at a

very early age of an enlarged heart.



Now, we tried to get these individuals in to
test the whole famly, to show that this is really an
actual occurrence, and initially they agreed, and they
becanme a little skittish in the end. | am not sure why.

But we really suspect that this is probably passed down

the maternal line, and there is literature out there that
wi Il support this contention. So this isn't just pie-in-
t he- sky.

Back last fall there was a great deal of concern
about West Nile Virus, and |"'msure it hasn't gone away,
and one of the things that really set this all off was
the stories of West Nile being transmtted by organ
donors. Well, before that, earlier in 2002, there was
actually a report of a case of Chagas di sease, which was
transmtted by organ transplantation as well.

What happened was there was a single cadaver
donor who actually the organs were split up anong three
reci pients; one received a kidney and pancreas, another
one received a liver, and actually the third one received
the other kidney, and all three individuals, all three
reci pients cane down with Chagas disease. |In fact, one
of them di ed of acute Chagasic nyocarditis.

This is actually a bl ood snear from one of the
reci pients showi ng four trypanosones in one field. That
is quite unique to see that many parasites in a single

field.



What was interesting anecdotal information I was
told, when this donor recipient, when they pulled the
organs, they also pulled the heart. \When they | ooked at
the heart, they found the heart to be riddled with |
woul d say an extent of pathology that deemed it not
wort hy of being transplanted, and so it was just curious
enough that obviously it was probably the damage fromthe
parasite that made the heart not useful.

What about transfusion cases? There has been
seven cases in the U S. and Canada since 1987. These are
seven cases that have been recognized, and that's an
important point I'll talk about later. The nost recent
one, sone you may not know about, occurred |ast year in
Rhode I sl and.

One thing or two things I want you to notice in
this that transfusion cases are not limted to people
l[iving in Texas border towns, Mam or in Los Angeles.
Now, there are cases in California, Houston and M am.
You' Il also notice one in New York City, two in Manitoba
of all places, and one in Rhode Island. So they do
appear in Northern climes, suggesting that there are
i ndi vidual s there who are infected and donate the bl ood,
but you'll also notice that the donors were al so
imm grants from Latin Anerica--Mexican, there's two from

Bolivia, two from Paraguay, and |astly a Chil ean donor.



So why so few transfusion cases, the question I
get all of the time, and | think the answer is really
rather sinple. The reported cases that we see are, in
fact, the sentinels or, if sonmeone wants to say, the tip
of the iceberg.

These individuals have all been i munosuppresed.
They generate ful m nant disease in which the parasites
are very obvious. In sone cases, they were detected in
urine, other places very easily in blood snears. So
these are the real obvious cases we see. Mre than
i kely, nmobst of the cases are m ssed. These are the
i mmunoconpet ent reci pients, ones who nmay be di agnosed.
Just to make this clear, nost cases, in fact, are not
even recogni zed.

A few years ago we did a study that was
subsequently published in circulation, which we | ooked at
over 11,000 cardiac surgery patients. W were actually
| ooking at them fromthe standpoint of | ookback because
we were hoping to denonstrate transm ssion because
cardi ac surgery patients receive nmultiple blood
t ransf usi ons.

What we found when we tested this repository
that is held by Johns Hopkins, was that six out of the
11,000 or .05 percent were positive, they had Chagas
di sease. \What was interesting was when we | ooked at the

pr eoperati ve/ post operati ve sanpl es, everyone had Chagas



prior to the operation, so no one got it through bl ood
t ransf usi on.

It was also interesting that when you do the
nunmbers, and you | ook at the denographics of this 11,000
in this repository, 3 percent of the Hispanic popul ation
in this repository actually were positive for the
parasite, had Chagas disease; in fact, these being
cardi ac surgery patients, sone of themwth
cardi omyopat hi es and ot her arrhythm as and ot her
associ ated problens that m ght be suggestive of Chagas
di sease.

Along with the fact that they were i mm grants
fromLatin American countries, one mght think the
medi cal community woul d actually consider testing them
for Chagas. Well, no, not a single one of these had any
medi cal history of Chagas or any tests for Chagas
di sease. So it just points out that this is not
sonet hi ng whi ch physicians in this country, by and | arge,
recogni ze, probably receive little training in nedica
school -- physicians here could back me up on that one--
and sonething that, unless it's very obvious as
sonething, it's probably m ssed.

This is some of our seropreval ence data, studies
we did in Los Angeles and Mam . It was published just
| ast year, and it points out that in Los Angeles we

| ooked at slightly over 1.1-m|lion donations and a



smal l er number in Mam . This is a study in which we
asked a sinple risk question: Were you born in MxXico,
Central America or South Anmerica or have you spent nore
t han si x nmont hs?

As you can see, you can pretty significant
popul ations will answer, yes, to your question. In L.A
it's 7 percent and in Mam it's 14 percent. Sonme have
suggested just using that question of the deferred
donors outright, and certainly with blood shortages, |
don't think Mam would want to give up 14 percent of
t heir donors.

I f you follow these nunbers down to the bottom
we tested them by EIA and then confirnmed themby RIPA in
my | aboratory. The seropositivity rates were about 1 in
7,500 overall donors in L.A and about 1 in 9,000 donors
in Mam.

If one takes that L. A. data and begins to break
it down, it becomes nmuch nore interesting. This is how
it looks if you ook at the data from 1968 t hrough 1998.
It's the years, and then this is the percent of donors
who are positive or who have anti bodi es, but don't worry
about this scale, just |ook at these nunbers up here.

From 1996 through 1998, the rate of positive
donors in L. A increnentally increased from1l in 9,900 to
1in 7,200, to 1 in 5,400, and that is a significant

increase. So what's going on? Well, we broke this data



down a little bit farther in another direction. W |ook
at differences by donation type. This is the sanme data
set broken down by all ogeneic, apheresis and directed
donors.

We found in the rates here that allogeneic was
about 1 in 7,200; apheresis, 1 in 93,000; directed
donors, 1 in 2,400. What we've found, as we | ooked
t hrough all of this and we started breaking it down and
seei ng who answered yes to the questions, we found a
| arge number in the directed donors, 10.2 percent, and
only 7.5 percent in the allogeneic. What it all really
comes down to is the nunmber of at-risk donors in your
popul ati on who are donati ng.

So what was really happening during this tine
period, as we found out when we tal ked to the people in
L.A., is because of changi ng donor denographics in L.A.,
t hey changed the recruitment efforts and started
targeting Hi spanic populations in Los Angeles. So as we
began to change our denographics in this country, as |
showed you the census data earlier, as the denographics
change in this country, we are certainly going to be
recruiting nore Hi spanic donors, and as we do that, we're
likely to see increases in that nunber of positive
i ndi vi dual s.

The ot her question | get, and we' ve done

| ookbacks at the Red Cross, is why haven't we



denonstrated transm ssion by | ookback? Actually, we're O
for 19. That's where you al ways keep striking out, sone
m ght say. Well, I"'mgoing to tell you perhaps sone
reasons why we see that and maybe why this shouldn't be
sonet hing that we hang onto and be of that great concern.
So what, we're 0 for 19, but we know
transm ssion occurs in Latin America, somewhere on the
order of between 13 and 49 percent of positive
i ndi vidual s are thought to transmt the infection. W
see transfusion cases here in North Anerica as well, so
we know it actually happens.
In conjunction with the CDC, we actually | ooked

at some of our seropositive donors. Sonme have said,

wel |, they have anti bodies. They' re just not infected.
Well, the general thinking is, once you' re infected with
this parasite, you are infected for life. |In fact, when

we tested our seropositive donors, we could denonstrate
that 33 out of 52 were 63 percent were actually
parasitem c. They had parasites circulating in their
bl ood. So that means 63 percent of the tinme we were
actually transfusing blood with parasites in it.

What is inportant, and I think is relevant, is
that we found this parasitema is intermttent. It
wasn't there every time we tested, even on individual

donors. We could test them one tine, we could not



denonstrate parasitem a. The next time we would test
themit was there.

What was al so interesting and rel evant to our
| ookbacks is, if you break down this 19 by the products,
the recipients received, we found that 11 were red cells,
3 were FFP, 2 cryo and then 3 platelet units, and we kind
of focused in on these platelet units because we thought,
per haps, platelet units are actually the one that causes
the greatest anount of problem as far as transmtting Ti
cruzi.

In fact, if you |l ook at excluding the | ast case
in Rhode |Island, at |least five of the six reported
transfusion cases in the United States have invol ved
pl atel et units. Perhaps the reason why we see this is
that platelet recipients tend to be nore likely to be
i mmunoconprom sed than those receiving red cell units,
but our thinking al so suggests that maybe Ti cruzi may
separate with the platel ets during whol e-bl ood
centrification. So we've actually done sone surviva
studies in the | ab, seeing how |l ong the parasite
survives, and where it ends up when it separates out.

What we' ve seen in whole blood, the parasite
survives quite well up to about three weeks. In
platelets, it seenms to survive for at |east four days.
Considering the shelf life at present is five days, that

means al nost the entire shelf life of the platelet unit,



the parasites survive and are capabl e probably of
transmtting infection.

Much to our surprise, the red cell units also do
quite well, and the parasites again surviving up to three
weeks. So there may be sone di screpancy here, but it nmay
t hen get back to who is immunoconprom sed or where we
actually can detect the infection. Lastly, in plasm, we
didn't see any parasite surviving.

So what about nationwi de risk? Let ne wal k you
through this slide. |If we consider in this country
there's 13.2 mllion donations per year, now, if each
donor in this country donates, on average, 1.6 tinmes, if
we divide 13.2 by 1.6, we get 8.25 mllion donors per
year in this country.

Now, based on sone surveys we did nationally, we
t hi nk probably about 2.5 percent of present donors are at
risk. They have risk factors. They are born in endemc
countries. So if we multiply 2.5 percent tinmes 8.25
mllion donors, we have approximtely 206,000 at-risk
donors in the U. S

Based on sone of our studies in the |aboratory
and in other |ocations, we think about one out of every
625 of those will actually turn out to be seropositive
donors. They will confirmas being infected. So that

| eaves us with 330 seropositive donors.



Once again, if each one of these donors donates
1.6 tinmes, we likely have 528 seropositive donations per
year in the US. Now, if each of those donations, on
average, is broken down into 1.17 conponents, we have at
| east 618 potentially infectious conponents transfused or
produced in this country each year, not necessarily
transfused.

Keep in mnd, this is all based on at-risk
donors. That doesn't include congenitally acquired
infections. So, in many ways, this can be considered as
a conservative estimte.

Let me shift gears to the | ast phase which I"]
tal k about. | grouped these together because these are
all organisnms transmtted by ticks. |If you |look at the
infections, this is the big three so to speak, that are
all transmtted by the sane tick, the deer tick, |xodes
scapul aris. Those are Lyne disease, human granul ocytic
ehrlichiosis and babesi osis.

First of all, 1'"Il qualify this by saying |I'm
not going to talk about Lynme disease. There has, to ny
know edge, never been a transfusion case involving Lyme
di sease, much maybe to our surprise. There are certainly
expl anati ons that the spirochete does not survive well
under bl ood bank conditions. The period of spirochetem a
in the donors may be very short, but the bottomline is

we have not seen a transfusion case, so |I'mgoing to



focus on these two, in which there has been transfusion
cases.

Now, this life cycle, by and large, involves a
group of animals. There are deer involved, not because
the deer are actually reservoir hosts, but they are
actually good places where these ticks, the adult ticks
live, and eventually lay their eggs and so forth.

They're actually good transport hosts, too, because they
travel quite far so they can take the ticks quite a
di st ance.

The real culprit is this little guy, the white-
f oot ed mouse, who is actually the reservoir host for
babesi osis and Lyne and so forth, perhaps bartonell osis.
We' Il come back maybe in a couple of years about that
one, but we're finding new organisns all the tine.

The first one I'mgoing to talk about is the
agent of human granul ocytic ehrlichiosis, now called
anapl asma phagocytophilum Its nanme changes quite
frequently it seens these days. Not too long ago, it was
al ways just known as the agent--1 always found kind of
funny--the agent of human granul ocytic ehrlichiosis.

Then, for a while, everyone called it ehrlichios
species, and then it was renanmed ehrlichia
phagocyt ophilum  Then, nost recently in sone paper by
Steve Dumler's group in Hopkins, it was renaned anapl asma

phagocytophila, with an "A" on the end. Actually, |



publi shed a paper. It canme out in the Decenber issue of
Transfusion that had anapl asma phagocytophila in the
title, and then | saw anot her paper sonmewhere and it had
the "u-m' on the end. So | sent an e-mail to Steve and
said, "What the heck is going on here?"

And he said, "Well, the Bacteria Systematic
people don't think it should have an "A" on the end
because that's plural. So now the correct term nol ogy,
the latest is a "u-ni' on the end.

The inmportant thing is it's actually rickettsia.
It's neWy energent and appeared in 1994. There are a
series of agents that have just conme out in the last 10
years that are of sone concern. It actually lives, as
t he nanme suggests, inside granul ocytes, and actually the
parasite is this little circular thing living in what's
call ed a norul a.

It is, in fact, a tick-born zoonosis; again, the
sane tick, |I. scapularis. On the West Coast, the
thinking is maybe it's |. pacificus, |xodes pacificus.

As with nost of these agents, the synptons are
generally mlId and flu-like. However, there can be
severe synptons--renal failure, gastrointestinal
bl eedi ng, secondary infection, and 5-percent fatality
rate. |If you can diagnose incorrectly, treatment is not

t oo bad--Doxycycli ne.



VWhat about the seropreval ence of this organi snf?
Well, we did a couple of studies, one which we just
publ i shed, and was using sanples we collected in 1996 in
W sconsin and Connecticut. In Wsconsin we found about 5
out of 1,000 or .5 percent of donors had anti bodies to
this parasite. |In Connecticut the levels were
surprisingly 3.5 percent. It's not so surprising any
more, because we've used sanples collected in 2001, on
whi ch we found al nost the sane rate, again, 4.1 percent
of donors have antibodies to this parasite.

Wel |, what about transfusion transm ssion?
Wel |, there has been a case involving this parasite. It
was actually reported in M nnesota, involving a red-cell
unit. It was confirnmed by synptonms, serology, 1:512
anti body titer as well as PCR.  The donor involved had a
hi story of |lynme disease, extensive tick bites, and a very
hi gh serol ogy, a very high antibody titer for this
parasite. Certainly the history of |lyme di sease suggests
exposure to the ticks, and we know that these ticks can
carry two or three of these organisns. In fact, these
ticks can transmt two or three of these at the sane
time.

The agent also survives quite well in blood, at
| east 18 days in | aboratory experinents, and based on
this transfusion case, we know it can survive at |east 30

days in bl ood banks.



So given sone of the seropreval ence figures |
gave you, why don't we see nore cases? Well, first of
all, it's nost likely m sdiagnosed. Flu-Ilike synmptons
could be lots of things. Probably subclinical, and sone
of the thinking, and talking to sonme of ny coll eagues at
the CDC, is that it |likely has a very short bacteremc
base, so donors who are infected have a very narrow
wi ndow in which they can transmt the infection through
bl ood transfusion.

And one |l ast possibility is the fact that nuch
of the blood in this country now is | eukoreduced.
Considering that the parasite is inside granul ocytes, may
be in fact pulling out nost of the granul ocytes that
contain the parasite.

And | ast but not |east is Babesia, certainly an
up and com ng agent, as you'll see. This is the agent of
babesi osis, once again like malaria, and it's a very
cl ose cousin of malaria, actually in the same group,
lives, resides within red blood cells. Again, carried by
the sanme tick, as | showed you before, causes flu,
mal ari a-1i ke synptons. Infections are generally
asynptomatic or self limting. Mst of us can handle
Babesia quite well. For those of who can't there are
antibiotics that can be used to treat the infection.
However, it can be severe and/or fatal, primarily in

peopl e who are elderly, immunoconprom sed and aspl enic.



And | think that |last three, elderly, immunoconprom sed
and asplenic, all tend to be people who get a | ot of
bl ood donati ons.

When one | ooks at the geographical distribution
of this parasite, the transm ssion or the distribution is
actually expanding. B. mcroti is largely in tw foci,
one the upper m dwest, M nnesota and W sconsin, and one
in the northeast, New York and New Jersey and Rhode
| sl and and Connecticut as well as Massachusetts.

And within the last 10 years there's been this
group of what are call ed Babesia-1ike organi sns, and
they' re designated by the state they are found, but we
commonly call them WA-1, MO-1, et cetera, for California
and Washi ngton and for M ssouri.

What's interesting about these, there's been at
| east two transfusion cases of this new parasite, WA-1
al ready, and they're endem c ranges appear to be
expanding. It's one of those instances | think, when we
start | ooking for these organisns we find them \hat's
al so appeared within the |ast year is the description of
B. divergens, Babesia divergens, which actually is a
cattle parasite which causes nost of the Babesia, human
babesi osis cases in Europe, and actually causes a nuch
more severe disease. And it was found in Kentucky.
There's some thought that this MO-1 parasite in M ssour

may in fact be B. divergens, so this is certainly an area



or a consideration for these organisns that's rapidly
gr owi ng.

Wel'l, what about transfusion cases w th Babesia?
| up this figure all the time, and I think it's
reasonable. |It's probably even nmuch greater than this,
but I think there's at |east 50 known cases of
transfusion-transmtted babesiosis at this point from
1979. Mbst of the cases at this point aren't published
because | think nmost individuals feel everything that's
said about it has been said about it, and so these cases
just aren't getting into literature. But those of who
know, and the CDC, the Red Cross, up through New York and
Connecticut health departments, we certainly are aware of
t hese cases.

The recipients are anywhere from neonates to 79
years of age, and as | said, npbst of them are
i mmunoconprom sed. Platelets and red cells have been
involved. O course platelets can be contam nated by red
cells, soif red cells are infected they can be
transmtted through platelets, up to 35 days, so
basically alnost for the entire shelf life of the red
cell unit. About 2 to 8 weeks is the incubation period
in the recipient.

And | astly, these infections can be identified
by a variety of techniques, including serology, PCR

and/ or ani mal i nocul ati ons. What that refers to is



hanmsters are actually exquisitely sensitive to infection
of Babesia, so if you inoculate a hanster with human

bl ood and then do a little snear on the blood at weekly
intervals, you can actually pick up the infection.

How much is known about seropreval ence of
Babesia in this country? And the answer is, well, not
that much. There's been a series of studies that's shown
the rates anywhere from.3 to as high as 9.5 percent from
a variety of individuals. However, very few of these
studi es have actually been done on bl ood donors. There
was an early study in Cape Cod by Marc Papovsky, showed
about 3.7 percent of donors are positive. One in 2000 by
Jean Linden, 4.3 percent. And then we published sone
recently in Wsconsin and Connecticut showi ng slightly
| ower numbers. The inportant thing though I think is
that there is a fair anount of Babesia out there in the
general popul ation as well as in bl ood donors.

One of the questions that canme to mi nd rather
qui ckly was why not just defer donors based on tick
bites? Well, we sent out sone postcards to a variety of
donors in quite distinct, geographically distinct areas,
and asked them a sinple question, if they had been bitten
by a tick in the last six years. Surprisingly, out of
6, 000 postcards, we got 2,400 back. What we found was
that 4 percent of the donors actually reported a tick

bite within the | ast year, and what was particularly



interesting was the difference in sonme of these regions,
bl ood col |l ection regions.

I n Tul sa, Okl ahoma, 9 percent of the donors
reported they had been bitten by a tick in the |last six
months. Similarly in Atlanta, down near the CDC, 8.4
percent. Once again, deferring donors based on this
criteria alone would certainly be unacceptabl e.

What we did notice was that donors were al so
very good at distinguishing |large and small ticks. And
fromthis standpoint we were trying to differentiate
| arge ticks being dog ticks versus the smaller deer
ticks. And the donors seened to quite good at that as
well. And as you can see, a |large nunber of the smaller
ticks.

One thing | should point out is that when you
tal k about tick-borne transmtted di seases, nost
i ndi vidual s--and this is true of |ynme disease,
babesi osi s--nost infected individuals do not recall a
tick bite, as I'll show you. |In fact, when we | ooked at
the seropreval ence of tick bits, we thought maybe the
next level, if we can't defer them based on a tick bite,
maybe we could test donors who report a tick bite. And
this was published just a couple of nonths ago. And if
we | ooked at individuals with tick bites and those who
are controls from Connecticut, we found that the percent

positive was virtually the sane, .3 versus .4 percent.



So actual |y asking people about tick bites was of little
use. In fact, as we talked to sone of these donors in
more detail, we think that maybe asking donors about a
tick bite may be actually negatively select them because
t hose who report tick bites are the ones who are | ooking
for the ticks. Those are the ones, who after they cone
in fromoutside, check thenmselves out. Those are the
ones who probably use DEET when they go outside. So it's
the ones who don't | ook for ticks that may be the ones we
ought to be worried about.

We' ve done sone studies in Connecticut too, and
some of these are ongoing. This was an early study in
1999 conpari ng endem ¢ and nonendem c regions. There
again, these are arbitrary lines. Certainly there are
ticks that are infected all through the central part of
Connecticut. | nean they do cross that line. |If you
| ook at the endem c versus nonendem c areas, we had
roughl y--not roughly--we had the same nunber of donors,
1,745, and the percent infected was, in the endem c area,
1.4 percent; in nonendemic was .3 percent. Gave us an
overall rate in Connecticut in 1999 of alnbst 1 percent
of the bl ood donors.

Well, that was the antibodies. Wat about
whet her or not they had the parasite? W called back 19
of those seropositive donors from 1999 and we did PCR on

them nested PCR, and we found that 10 out of 19 or 53



percent of them had the parasite in their blood system
Once again, not unlike Chagas disease, a fairly |arge
nunber of donors were in fact parasitem c, capable of
transmtting infection.

That led us to an interesting study which is
still ongoing, and it's actually a cooperative agreenent
the Red Cross has with the CDC to | ook at the issues of
serol ogy and parasitem a, how all these things relate
with blood donors. And as | said, it's a 3-year study.
It's actually kind of going into its fourth sumer. And
actually we're enrolling seropositive donors, donors who
have antibodies to B. mcroti. And every 30, 60 days
we're testing them by serol ogy, blood snmear, PCR, hanster
i nocul ation, and also we're asking them a bri ef
guestionnaire to find out if they've been exposed to
ticks in the interim see if they' ve becone reinfected or
what maybe is going on. And as | said, we're |ooking for
the relationship, if any, between serology and
parasitem a

This is the conpilation of data fromthe three
sunmers which we did this, once again about the sane
nunmber each year, from about 2,100 up to about 2,600
donors. Seropreval ence rates, very, very little, from.8
this year, as high as 1.4 last year. Again, we think
it's probably about 1 percent each year in Connecticut.

VWhen one | ooks at the PCR rates there was sone



differences, as in '99 we had 53 percent, in 2000 it was

56 percent. Then it dropped to 8, and back up to 14 this
year. The hanster rates are also variable, a little bit

| ess, not quite as sensitive.

But what was interesting is the question why
does the rate change so nuch froma couple years being in
the 50s to lower rates? Well, if we |ook at these--first
of all, all the donors snear negative, so we can't really
detect them by bl ood snear, it's not sensitive enough.
Several of the donors were actually repeatedly or
intermttently PCR position and I'll show you sone
i ndi vi dual dat a.

And then lastly, the differences in PCR
positivity. These infections of Babesia in general are
certainly affected by climctic and ecol ogic factors.

The ticks thensel ves have two-year life cycles. So what
happens, one winter may have a very inportant effect on
what happens to the ticks the foll owi ng year and their
ability to transmt infection. Certainly this being a
very cold winter, ticks don't do well in cold winters
unless it's very snowy, because then the snow protects
them So it will be interesting to see what happens
after this winter being cold for a change. Clinmactic and
ecologic factors effects the other hosts involved, the

deer popul ation as well as the rodent population. So al



these things are tied into why we m ght see differences
year to year.

The other factor is, for old donors, we're
actually deferring all |FA positive donors, so we nmay be
in fact pulling out of the donor pool those donors who
are actually nost susceptible and nost likely to be
parasitem c. Perhaps we'll |earn nore about that.

A couple nore slide, then I'Il be done. And
this one is just a few slides about sonme of our donors in
the study. This is typical of what we' ve seen. This is
subj ect 1426, first identified in July of 2000. W
foll owed himevery couple of nonths after that.

Initially they had a titer of 1:512. \Wen they cane
back, were entered in the study, they were at 1:256, and
they were parasitem c both by PCR and hanster. Wthin

t he next couple of draws the parasitem c went away. As
you can see, the antibody titer dropped bel ow baseline,
and they were released fromthe study. This is what we
woul d typically expect to see, soneone was infected,
parasitemc, clears the infection and is fine.

Then we have donors like this, and this is not a
uncommon occurrence, donor 2348, first identified in
August 2000, very high IFA. Again, parasitem c. Was
treated actually for babesiosis, received a 10-day
treatnment | believe of clindanmycin and quinine. No

| onger parasitem c and has not been since then. But for



that time--and we're now I think sonewhere into Decenber
of last year, so we're a good 24 nonths al ong--the

anti body titer of this individual has not dropped. So
we're not really sure what this neans, but it's not out
of the question that this individual can in fact be a
chronic carrier, someone who was infected with Babesia
and does not clear the infection.

And these are the kind of individuals that
concern us as far as blood donation. \What do you do if
soneone who still has an anti body titer, but yet you
can't nmeasure parasitem a?

Then the other category donors we see, starting
now to see on sone basis, is like this one, 1078. Once
again a | ower antibody titer, was both parasitem c by
bot h met hods, cleared the parasitem a. And as we got
down to this level, by ELISA as well as |IFA was at
baseline. In fact our criteria for renoving these donors
fromour study was after three nonths of being negative
on all tests, they are dropped fromthe study. So we
t hought when this donor cane back in May, would have
another low titer and be dropped. Well, suddenly the
| evel s junped back up and have remai ned that way since
t hen, although they're right around the cutoff, which
suggests this person may have been re-exposed to the
agent. It's not surprising because nost of these

individuals live on |large properties, which they have



deer on their properties and probably have a chance for
re- exposure, even though we couldn't measure it be
parasitem a

Per haps the nost interesting data I'Il show you
is fromour | ookback investigations. These involved
i ndividuals in Red Cross who had previous donations from
| FA positive and/or parasitem c donors, and we went back
as far as 12 nonths. Recipients were then tested by |IFA
and PCR, and this is ongoing, but we' ve had 44 donors who
donated or 118 donations. And if one |ooks at the data--
and let's just go right to the bottom this is the nost
i nportant part--nunber of products transfused is 204.
The number of recipients we've tested out of these is 28,
and the nunber of recipients that are positive by
anti body and PCRis 7. 25 percent of the recipients of
the blood were infected by this parasite. So one out of
four. That's, | would have to say, a pretty high
transfusion rate, and certainly increases the concern for
this organi sm

So in summary then, |I'Il say that parasitic
agents pose an ongoi ng and increasing risk to bl ood
safety. Mst inportantly these infected donors are not
often or al nost al ways asynptomatic. They appear to be
quite healthy. Even those ones who have infections with
things |i ke Babesia and Chagas di sease, outwardly nost

times don't even know they're infected.



The inplications for recipients certainly vary.
As | said, in npst cases recipients go unrecognized. In
sonme cases, |ike Babesia, we can give them antibiotics,
but in sonme cases |ike Chagas disease, it's an
untreatable infection. Mght as well forget it now about
guestion strategies because they by and | arge | ack
sensitivity and specificity.

A problem now for all of these agents is that
licensed tests are unavailable, so if we make the
deci sion today--not we--if you would make the deci sion
that we need to test the blood supply, at this point
there are no licensed tests avail able for any of these
agents. That also brings up always the question, what
potential role m ght pathogen and activation have? If we
could just inplenment, if we had effective nmethods of
pat hogen activation, perhaps all these agents could be
elimnated as well, but then again that's the prom se of
pat hogen acti vati on.

So what about donor managenent strategies? |'l|
just give you four possibilities here. First one for
mal ari a, we are already doing questioning, and it seens
to do quite well for the nost part with only one or two
transfusi on cases per year. But | raise the issues of
screening, not fromthe standpoint so nuch as preventing

i nfections, you know, perhaps it would prevent those



ot her two before increasing the nunber of donors in the
donor pool.

Chagas di sease seens to be that we are noving
towards uni versal screening, and | think Jay can correct
me if I'"mwong, but at the BPAC neeting in Septenber the
FDA expressed an interest in having manufacturers submt
tests for blood screening for t. cruzi, and they
suggested that if such a test was submtted and approved,
t hat we woul d perhaps nove towards screening the bl ood
supply for Chagas.

HGE is just sonething that we need to nonitor
nore. There's been very little information. However ,
per haps | eukoreduction is already doing the job, but sone
studies of that nature actually would be beneficial.

Now, babesiosis is perhaps a little nore
conplicated, but there are sone possible sol utions.
Certainly because we see this early parasitem c phase,
this is the one we m ght consider NAT screening. | would
not suggest NAT screening for Chagas di sease because
t hese are individuals who are infected as children and
t hey have very strong antibody titers, so they are easily
detected. And babesiosis certainly has w ndow peri ods
where NAT screening may be involved. Certainly bl ood
screening situations are sonething for consideration.
However, given its regional nature and the fact that nost

i ndi vidual s can handle infection quite well, the route to



go here may in fact by the CW nodel, in which we provide
tested units for individuals who are at ri sk.

Now, since this is a panel that's trying to

prioritize the issues, | thought for your help, your
sake, 1'd prioritize the parasites. This is nmy own |ist.
So if I would prioritize these as standing, | would put

Chagas and babesiosis as 1A and 1B. Always the problem
here is while there's Iots of cases of transfusion

babesi osis, but which would you rather get, babesiosis or
Chagas? | think it would opt for the treatable one. But
either way, | think these are both ones that are worthy
of consi deration.

Certainly granulocytic ehrlichiosis is right up
there as No. 3 and | would now put malaria as 4, but if
we start establishing enden c popul ati ons of the parasite
in this country, maybe that's sonething el se we should
consider, and certainly all the other agents.

Thanks you.

DR. BRECHER: Thank you, Dave. That was a very
nice review, very conprehensive.

We have tinme for a couple questions and
comments. Jean?

DR. LI NDEN: Thank you very nuch. That was a
truly excellent summary. | just have one very quick

guestion on the Chagas. You nentioned finding |I believe



that 63 percent of the donors are parasitem c, which I
under st ood was at some point, not on a single test.

DR. LEIBY: Correct.

DR. LINDEN:. So how many tests did you do and
over what tine period?

DR. LEIBY: The maxi mum nunber of tests we did
was three, and so nobst of them were--we saw vari ous
patterns. Sone people were positive on nore than one
test. Sonme it was every other test, and so it really
varied. And what you have to keep in mnd is that not
only are they intermttently parasitemc, the levels in
t he bl ood bank may be |low, and all the problens with PCR
is that you're taking a small sanple. So if the
organisms not in the small sanple you take, you may in
fact be mssing it. So it gets back to what Mark said,
while we can't the whole unit, we're testing a snmall
portion

DR. LINDEN: And those three tests were over
what tinme period?

DR. LEIBY: Over anywhere from about 3 to 6 or 9
nont hs, depending on the cooperation of the donor, which
was sonetines quite difficult.

DR. BRECHER: Celso, want to ask if it's
aut omat ed?

[ Laughter.]



DR. BIANCO Two issues, David, and |I have to
concur it was an excellent sunmary. In your |ast point
wi th babesiosis and the | ookback, | don't think that you
were saying that those cases are transfusion transmtted.
Your past experience with Chagas showed that a | ot of
t hose people with Chagas were positive. All these
patients may be com ng from endem c areas, may have been
i nfected before.

DR. LEIBY: Well, I'Il address that. If you
| ook at the rate there as 25 percent, our transm ssion
rate, and if the rate in Connecticut is only 1 percent,
it's very unlikely that all those individuals would get
it through--

DR. BIANCO Well, 1 think we need nore than
that. The other point, and | think a point that you
rai sed very appropriately about priorities and that is
the themof this Commttee, | think that we have to put
those--and | want your opinion--all these agents under a
bi gger picture and context. Certainly you put the
priorities for the parasites, but you didn't include them
into the bigger issue of priorities. Do we do first
bacterial contam nation or Chagas, or bacterial detection
or Chagas?

The second issue, | think that we have, and you
have, particularly with all these years that you have

dedi cated to that, | ooked at the issue of transm ssi on of



parasites by blood in the classical setting of donor
preval ence and | ookback. But I|I--and | want Dr.
Chanmberl and--1"d |like to see nore the other side. That
is, to have 7 cases of Chagas in 15 years, but you have
50 of babesiosis in 50 years or 30 years, that are being
foll owed, one of HGE. AlIl of themare |ess than what we
have in malaria every year. And there is sonething that
when you | ook at Chagas and you see 618 positive
i ndi vidual s and you don't hear about it, you have 7 cases
in 15 years, there is sonething where the clinical
inplication of those transm ssion, even if they are
occurring, does not appear to be significant so that was
pi cked up by the clinicians. Yet, people are not
i nformed by Chagas. People don't look for it. But in
t he higher contest of priorities | wish we could have a
mor e national epidem ol ogical |ook at the inpact of those
di seases in the country with the only one for which |
know there is serious follow up is |lynme disease. But so
that we could see the other side of the picture, what is
t he preval ence in the popul ation, what is the inpact.
And then go back and see how many of those were
reci pients of transfusion and how much of that
transm ssion could be attributed to transfusion.

And | think that is very inportant experience,
particularly in South Anerica, where over the years with

better protection nethods for instance for Chagas,



transfusi on becanme the nost inportant neans of
transmtting Chagas in the '80s because people were so
effective in conmbatting the vector and all the other

t hi ngs, and so transfusion becane really the focus.

' m open to your comments.

DR. LEIBY: | think that is the challenge the
Committee faces, is actually prioritizing these agents,
and I'mnot going to try to pit bacteria agai nst
parasites or those kind of things. That's your job, not
m ne | guess.

| woul d say though that if you | ook at Chagas,
obvi ously Babesia if there's a | ot of transfusion cases,
and there again, I'msure there's many nore than that
we're not seeing. | think Jean will agree with that. In
Babesia | would say there's probably 5 to 10 cases per
year at this point that we know about. Chagas, | go back
to the point that, yeah, there's only been 7 cases, but
you know if the rate in Los Angeles was up to 1 in 5,400
donors, and if we know that 63 percent of those donors
are parasitem c, then you have to ask the question: are
you willing to transfuse that bl ood that has parasites in
it? And then I think that becones the bottomline.

DR. BI ANCO What we have to understand is the
di sconnect, David, and you as the expert--and we're
tal ki ng about experts since yesterday here--has to help

us understand the disconnect. That is if you have 63



percent of the people that are positive on PCR, those
parasites are in the unit of blood. |If you go to any
nmore experinments, at |east in nouse nodels of Chagas, you
can transmt with one or two bugs.

DR. LEI BY: Sure.

DR. BI ANCO. \What's happened?

DR. LEIBY: | think they are being transmtted,
and | think the cases are there. | think the people are
just not being recognized. That was the whol e point of
the early slide, the cases that we do see are the obvious
ful mnant cases. And | think the other ones are there,
and | think those donors, those recipients, 20, 30, 40
years down the road are going to have the
cardi omyopat hi es and the other problens.

DR. BIANCO Are there studies of frequent or
particul ar patients |ike thalassem as and others in areas
li ke LA or New York, to see the frequency or the
preval ence of those markers in those individuals that are
receiving red cells every couple weeks?

DR. LEIBY: And the answer is no, of course.

You know that as well as | do. But | still it gets back
to--1 nmean you're |l ooking for concrete studies, and I'm
not sure at this point, generating nore studies for
sonet hi ng we al ready know about. | nmean you know t he
Sout h Anerican experience. You just cited it yourself

quite correctly, that South Anmericans have made great



strides, and that in fact, yes, transfusion is the
greatest or the primary way Chagas is transmtted in
Latin America these days because they've, in many cases,
elimnated vectorial transm ssion. And the sanme |ines,
all of Latin Anerica tests for T. cruzi, even Mexico now,
and we don't. And yet we see this recurring cases, and |
t hink we cannot bury our heads in the sands because we
can't denonstrate these by | ookback when we know in fact
it occurs.

DR. BRECHER: | think since we're running
behind, we're going to have to stop now. Wy don't we
take a 10-m nute break and we'l|l conme back.

[Brief recess.]

DR. BRECHER: Everyone take their seats, please.
We're now going to nove on to pathogen reduction. Steve,
are you ready? It's all yours, Steve.

DR. WAGNER: Good norning. |'ve been asked to
talk a bit about pathogen reduction in cellular blood
conponents, and I'll try to give an overview and a bit of
perspective on this subject.

There's a nunmber of rationale for pathogen
reduction or inactivation. Everyone recognizes that
there is some residual infectivity in blood, even in
potentially tested products because of w ndow periods and
what not. There was a great concern, obviously, for

pl asma products that are pooled, and 1'd like to rem nd



everyone that platelets are pooled as well, platelets
derived from whole blood. And so that also is a
rational e because that increases probability that an
infected unit could be conbined with others.

Pat hogen inactivation m ght constitute an
addi tional |ayer of safety beyond all the donor deferral
mechani sms that we have in place now with respect to
questions or infectious disease tests.

Pat hogen inactivation has been suggested for
agents that we are famliar with but for which we have no
test, and | think David Lei by and Mark Brecher have gone
over sonme of those agents this norning.

In addition, there are agents that we are well
aware of which may nutate and m ght not be detected in a
mutated form and so it's been suggested that pathogen
i nactivation m ght be useful for these variant agents.

And, finally, there are those who believe that
pat hogen inactivation nm ght be very effective agai nst new
agents, and | think this is sonmewhat controversi al
because one m ght--one would have to show that a
particul ar met hod woul d be active against all agents to
be sure--not even be sure, to hope that it m ght
effective agai nst new agents. But the argunment has been

put forth.



Then, finally, there's a great public and
political expectation to have a zero risk blood supply,
difficult though it m ght be.

There are a nunber of chall enges, though, to
sol ving a pathogen reduction problem First of all is
t hat pat hogens, as you saw with David's | ecture occur in
all different cell conpartnments. They can be
extracellular. They can be intracellular. They can be
pro-viral forms and they can al so be virus-associ ated,
for exanple, where a virus is attached to a white cel
menbr ane.

One of the other difficult things to deal with
i n pat hogen reduction is that the different pathogens are
all different and they have different susceptibilities to
a particular agent. And one good exanple is hepatitis A,
which is a non-envel oped picornavirus which has a very
closely knit or packed virus capsid structure, so the
proteins are so tightly packed that very few nol ecul es
are small enough to go through the pores of the virus.
This makes the virus quite insensitive to nost known
di si nfectants and agents that m ght be used for pathogen
reducti on.

Then, finally, there are some agents that can be
present in very high quantities in blood, attain very
high titers. And nost of the nethods for pathogen

reducti on probably are neither robust enough to be able



to detect in a test system the many nunber of | ogs that
m ght need to be reduced--an exanpl e m ght be parvovirus
B19--or it may just be very difficult using any one

met hod to be able to inactivate all the infectious
particles that m ght be present to prevent transm ssion.

There's a nunber of approaches to inactivation.

Today 1'Il tal k about those that have been used for
cellular bl ood conmponents. [I'll talk about psoral ens
and, for exanple, S-59. [I'Il talk a bit about
riboflavin. And for red cells I'lIl talk about what's
call ed a FRALE conpound, and I1'll explain that a bit

|l ater, which is terned S303. And t hen anot her nol ecul e

called INACTINE. I'mnot going to talk about plasma
t oday.

S-59 is a psoralen. It's a heterocyclic
aromati c structure made of three rings that line in a
plane. It readily intercalates into nucleic acids

because of its planar structure and al so because it's an
anphi ophile. 1It's got a portion of the nolecule that can
forma positive charge that can potentially interact with
a negative charge on the phosphate backbone of nucleic
aci ds.

As | said before, psoralens intercal ate between
t he bases of doubl e-stranded regi ons of DNA, and al so
there are doubl e-stranded regions of RNA as well. And

upon the absorption of ultraviolet A light, psoral ens can



make nmono- and di-adducts with pyrim dine bases in
nucleic acid. And the presence of these adducts prevents
t he subsequent nucleic acid replication. And the |ogic
here is if you have sonething that goes against nucleic
acid and you're working on a way to inactivate pathogens
in platelets, well, the only nucleic acids in platelets
is in mtochondrial DNA, which is not thought to be
necessary for storage or for transfusion. And so it's
possi ble to distinguish the pathogens fromthe platelets
by using this target.

The investigators who are |ooking into this
met hod prepare apheresis platelets, and it's suspended in
a platelet additive solution. S-59 is added to the
pl atelets, and the m xture is then transferred into a
UVA- per neabl e plastic container. They then shine that
UVA- pernmeabl e plastic container with |ight of the
appropriate wavel ength in the UVA region, and when that
is finished--and it takes just a couple mnutes, for the
i ght exposure, at l|least--they transfer the platelets to
anot her contai ner, which contains an absorbing resin
whi ch renmpbves a | arge amount of the free S-59 that's in
sol uti on.

| should nention, though, that it would not be
expected to renove any S-59 which is bound to the cells
in any way. And so that would be transfused with the

unit.



The platelets then that contain nuch | ower
| evel s of reduced S-59 that are free, that are not bound,
are transferred to a storage contai ner.

S-59 is quite robust in inactivating envel oped
extracellular viruses and intracellular viruses. 1In
fact, there are sonme non-envel oped viruses that it's
effective against, and the conpanies involved in this
have begun to show sone effectiveness for inactivation of
sone parasites.

As far as | know, since it is a nucleic acid
agent, it will probably not be effective against prions.
It is effective against both gram positive and gram
negative organisns. |It's probably not effective against
bacterial spores; however, one m ght argue that spores,
given tinme to incubate in a blood unit, would probably
germnate and with time would grow up. And so that would
speak to the fact that you m ght want to do the
i nactivation process not imediately after the bl ood was
collected, but alittle later to be able to |let any
spores that m ght be present to germ nate.

I n addition, S-59 is probably not effective
agai nst endot oxins since that's, again, not nucleic acid-
based. An endotoxin, as you know, is a great risk for
sepsis in transfusion-associ ated sepsis. So you could
actually kill the organisns with the inactivation

mechani sm yet transfuse enough endotoxin to kill an



i ndi vidual. And what that speaks to is that you probably
can't wait one or two days to do your inactivation
process to give the possibility for the bacteria to
conpletely grow up, because then you could accunul ate
endotoxin. And so there has to be a timng of the
process in order to allow spores to germ nate first, but
not all ow endotoxin to accunul ate.

Anot her pat hogen reduction process that's being
investigated by a different conpany is based on
ri boflavin. As you know, riboflavin is a vitamn.
Again, the common thene is this aromatic tricyclic, a
pl anar structure that intercalates into nucleic acids.
It's got a sugar for a tail. And there is sonme
literature, certainly not as nuch as the psoral ens, that
ri boflavin binds to DNA by intercalation. And in the
presence of light riboflavin induces guani ne oxidation,
single-strand breaks in the formation of coval ent adducts
bet ween ri boflavin and nucl eic acid.

And, simlarly to what | just spoke about,
ri boflavin seens to be able to kill extracellul ar
envel oped viruses, and there's some evidence for killing
of intracellular viruses. Again, the sane viruses that
m ght be difficult to inactivate by sonme of the psoral ens
woul d probably be difficult to inactivate with
ri bofl avin, those viruses that have very tightly packed

capsid structures.



Ri boflavin is probably not effective agai nst
prions, and the sane thing goes for bacteria. Sone
bacteria have been denonstrated to be inactivated by
ri boflavin, but, again, one m ght not expect it to be
active agai nst spores or agai nst endot oxi n.

In riboflavin right now-let nme back up.

Ri bofl avin is being used predom nantly for inactivation
in platelets, although sone work has been done in red
cells.

This is a conmpound that's being devel oped. The
conpany terns is a FRALE conpound. It has a structural
simlarity to quinacrine nustard for use in red cells for
i nactivation. Quinacrine nmustard is an al kyl ating agent.
It's got a nitrogen nustard noiety coupled to an acridi ne
ring so it intercalates into nucleic acids by the bases
of the acridine ring and then fornms coval ent cross-1inks
with the nitrogen nustard.

Qui nacrine nmustard is a known cl osterogenic(?)
agent, and so it obviously would be difficult to use that
in a blood supply. And what the investigators did was
put an ester linkage in the mddle of the octyl chain,
and we' Il ese what that does.

So these FRALE conpounds stand for frangible
anchor |inker effector conpounds, and the anchor, an
acridine nmoiety of FRALE conmpounds, is responsible for

intercal ati on between the bases of doubl e-stranded



regions of DNA and RNA, and the nitrogen nustard noiety,
or the effector of the FRALEs, make an adduct with
nucl eic acid bases. And the di-adducts forma cross-|ink
bet ween the nucleic acid strands that prevent subsequent
nucleic acid replication of the pathogens. And like
pl atelets, red cells contain no nucleic acid, so there's
a way to distinguish the pathogens fromthe red cells.

The ester noiety in the FRALEs is what's terned
the frangible linker, and with time, it hydrolyzes
form ng a negatively charged acridi ne conpound t hat
shoul d not further interact with nucleic acids because
nucl ei c acids are negatively charged and |i ke charges
repel. And, in addition, the investigators have used a
renmoval device to reduce the concentration of remaining
conpound even after the hydrolyzation.

S-303 has a spectrumwhich is simlar to the
ot her conpounds | spoke about. It inactivates envel oped
extracellular viruses and intracellular viruses, sone
non-envel oped viruses. Because its mpjor target is
nucleic acid, it shouldn't be effective against prions.
It can inactivate a wi de range of bacteria but, again, is
not effective against spores and probably not effective
agai nst endot oxi n.

Even though all these agents | speak about are
fairly specific for nucleic acids, there are side

reactions that occur, and for FRALE conpounds, one of the



consequences of using the FRALE conpound is that it can
react with surface proteins on the red cell nenbrane, and
this is denonstrated by this FRALE conmpound called PIC-1
And if you use an anti body agai nst acridine which would
pi ck up the nolecule and do flow cytonmetry, you can see
it's binding to the red cell nmenbrane conpared to a
control which contains no FRALE conpound. And this is
quite striking, the difference.

However, in the presence of glutathione, as you
can see here, for exanple, at the 2 mllinolar |evel,
t hat binding can be reduced quite a bit towards but not
to baseline values. So this is a situation again where
there m ght be sonme binding of the conpound to the red
cells that m ght be transfused.

So if exogenously added gl utathione reacts with
t he FRALE conpound, and that acts with an extracell ul ar
guencher, and then--and if FRALE conpounds can perneate
cells and inactivate intracellular viruses, can FRALE
conmpounds perneate red cells and deplete their
intracel lul ar glutathione pool? And that's a concern
because there are some drugs that people take that
interact with red cells and nake red cells susceptible to
| ysis when glutathione |evels are | ow. These are oxi dant
drugs.

And there are sone patients, for exanple, those

who are gl utathione-deficient patients or reduced



gl ut at hi one I evels, who m ght be nore susceptible to an
agent that m ght react with gl utathione.

I NACTINE is a different type of nolecule that's

being studied for use inred cells. [It's a nolecul e that
has--that is different than the others. |t doesn't have
this tricyclic aromatic ring structure. |t does have a

three-ring structure which is joined by an al kyl group
t hat has a repeating positive charge. And the tail, the
cationic tail, confers DNA binding to nucleic acids,
presumably through interaction with the phosphate
backbone of nucleic acid. |It's said to stabilize the
nol ecul e, and one of the things that distinguishes this
nol ecule fromthe others that | tal ked about is that its
nol ecul ar weight is smaller. And so it's able to--its
range of organisms that it can inactivate is a little bit
broader, although still agents like hepatitis A m ght be
chal l enging for this agent.

| NACTI NEs refer to conpounds that have aziridine
nmoi ety, which is this tricyclic ring here, foll owed by
al kyl groups. And you see the am no groups are the
positively charged groups that m ght interact with the
phosphat e backbone. This one is called PEN 102, and the
i nvestigators are using another one for clinical trials
cal l ed PEN 110.

The nolecule primarily acts at the N7 region of

guani ne and forms an al kylation. | should nmention al so



that at | east we know that ethyleneimne is an agent that
causes cancer in animals.

The N7 adduct can stop replication of the
pat hogen, but it al so--DNA repair enzymes can recogni ze
t hi s adduct and renove the base, which can lead to strand
breakage, and so there's another--there's nore than one
mechani sm of damagi ng the nucl eic acid.

As | nmentioned, | NACTINE bl ocks nucleic acid
replication, and this is just evidence of this fromthe
conpany that's developing it. This is just a DNA
sequenci ng reaction here, and you can see that if you
allow the reaction to go to conpletion, you get very |long
hi gh- nol ecul ar - wei ght products. But in the presence of
| NACTI NE, you get | ower-nol ecul ar-wei ght products. And
if you notice that the stops here at C residues, which on
the tenplate would correspond to guani ne bases,
indicating that the stop is at guani ne.

The inactivation process for |INACTINE involves a
typically collected red cell unit to which INACTINE is
added or delivered, and this is incubated for a period of
time. | believe it's at roomtenperature. And then
there's an extensive renoval step which invol ves
aut omat ed washing many tines, and this is an issue to
what to do with the wash. Does it go down the sink? How
is that processed? |'mnot sure. But in the end, you

have a pat hogen-inactivated RBC unit.



And suscepti bl e pat hogens, again, include
extracel | ul ar envel oped viruses and intracell ul ar
viruses. The range of non-envel oped viruses is probably
broader than a nunber of the other nmethods because of the
smal | size of the nolecule. But, again, | think that
hepatitis A would be a challenge for this nolecule. The
conpany has done sone work with sonme parasites, and it
| ooks |ike there may be sone inactivation of sone
par asites.

There's been a claimby those who work with it
that the washing step renoves prion protein, but | would
rem nd you that prion proteins tend to be a bit sticky
and peopl e have found them associated with platelets and
some white cells, and I'mnot sure that all the studies
have been done yet to show that those are renmpbved with
this process.

In ternms of bacteria, there seenms to be evidence
that it inactivates bacteria, and, again, |I'mnot sure
about spores. |I'mnot sure if those studi es have been
done to show whether or not spores are sensitive or not.

Wth respect to endotoxin, | don't know.

Per haps soneone needs to nmeasure endotoxin |evels before
and after the washing process to see what occurs in that
case.

So there's a nunmber of chall enges for pathogen

reduction. Processing nmay |l ead to unwanted reduction in



cellular yields. Sonme of these have been docunented in
clinical trials. Although the agents may be specific for
nucleic acid, as | said before, side reactions may occur.
Some of the nobst notable ones are reactions, coval ent
adduct formation to lipids. |In the case of psoral ens,
there's a good body of literature, scientific literature
on that.

There is sone |literature on covalent reaction to
proteins. You saw sone data | presented on one of the
FRALE conpounds, and even et hyl enei m ne can form coval ent
bonds with sonme pepti des.

To a | esser extent, you see protein al kylations
with riboflavin and psoralen, but if you |ook hard
enough, there are sonme literature to suggest that these
m ght occur as well.

I n addition, the conmpounds that are
phot ochem cal s, which are psoralens and ribofl avins, they
can generate reactive oxygen species, and so instead of
goi ng to adduct route, they can interact and product
si ngl e oxygen or hydroxyl radicals or super-oxide. And
t hese are species that are small that can diffuse, and
the diffusion of these nolecules can go to other places
incells. Often nenbrane is a site of damage for these
types of oxygen radicals. And that could be responsible
for damage to menbranes, whether it be platelet nmenbranes

or red cell nenbranes.



And so side reactions may be responsible for the
| oss of survival or function of the blood conponent, and
t hese | osses of survival or function are nodest for some
of these agents in clinical trials but, neverthel ess, has
been observed.

The side reactions may be responsi ble for
unwant ed, | ow frequency adverse events, because if you
have coval ent reactions to proteins, that m ght act as a
haptin to which an anti body response coul d be generat ed.
And so of concern, but not yet observed, are potenti al
i mmunol ogi cal reactions, including anaphylaxis. The
ot her concern | had nmentioned before, that there m ght be
an increased sensitivity of blood cells to other
pharmaceuticals, for exanple, oxidative drugs, if
intracel lular glutathione is depleted, and al so sone
patients, for exanple, glucose 6 phosphate dehydrogenase
deficiency, people with that that already have | ow
gl ut at hi one, that m ght be a concern.

Wth sonme agents, an unexpected acci dent al
exposure of the staff who are maeking sonme of these
al kyl ati ng agents and other things, to the manufacturing,
transportation, or blood center staff, that could lead to
an increased genotoxic risk. And so you have to kind of
wei gh what the current safety of the blood supply is with
what you m ght expect if these things m ght be

i npl enent ed.



These | owfrequency risks, which have not yet
been nmeasured, cannot be estimated fromthe results of
Phase | to Ill clinical trials, and even with the system
t hat has been studied the nost, which is probably the
psoral en, the current experience with any one of the
pat hogen reduction systens probably hasn't involved nore
t han 400 or so, maybe 500 patients, who have been
transfused with roughly three, four thousand units. And
so if these events are rarer than that, then nore
experience woul d be necessary to nmeasure a | owfrequency
adverse event.

So ny own view is that evaluation of these
met hods requires neasurenent of these events, these | ow
frequency adverse events. So wi thout inplenentation and
| ong-term study, it may be difficult to predict the risk
to bl ood bank workers or to recipients by accidental
exposure or by residual drug. And this accidental
exposure is real. Sonetines bl ood bags break. That may
happen in the centrifuge occasionally. Even though the
manuf acturers wish it weren't so, sonme bl ood bags just
have defects--pinholes or bad seals.

W t hout i nplenmentation and surveillance, it may
be difficult to assess the risk of allergic or
hypersensitivity or anaphylactic reactions in susceptible
reci pients caused by al kylations to proteins or by drug

nmet abolites. And then, finally--and this is the bottom



line, | think--w thout inplenentation and |ong-term
surveillance, it mght be inpossible to deternmne if the
risk of fatal outconmes frominplenmenting an inactivation
process is greater than the current risk of fatalities
frominfectious disease transm ssion. And certainly you
don't want to do nore harm than good.

So what's the risk of fatality from transfusion-
transmtted infectious diseases? And you guys have heard
about this the last two days, so | probably don't need to

tal k about it very much. For HIV, it's probably |ess

than 1 in 2 mllion units. For bacteria in platelets--
and I'mciting the CDC study here. | know Mark nmentioned
a number that was nore frequent. But fatality in

platelets is at least 1 in 450,000 units, according to
the CDC BaCON study. And in red cells, it's much |ess,
about 1 in 7.7 mllion units.

Certainly for bacteria, it's possible that this
nunber is quite a bit | ower because of unreported events
t hat you m ght not look for. But the bottomline is, no
matter how you |l ook at it, these are very small nunbers.
And so | think it would be that a pathogen reduction
system has to be quite safe to pose less a risk than the
reported risk of fatalities fromtransfusion-associ ated
bacterial sepsis. And so that's an inportant point.
Shoul d bacterial screening be put into play, | think it

woul d have to be even safer. The bar woul d be raised.



So, in conclusion, all nmethods target nucleic
acids. The nmethods can reduce the infectious titer of
extracellular and intracellul ar envel oped viruses. Sone
non- envel oped viruses, bacterial spores, endotoxins, and
prions will probably not be susceptible to inactivation.
| npl ement ati on and surveillance my be required to assess
| ow-frequency risks. These |owfrequency risks and their
assessnent is essential for establishing that fatalities
from pat hogen reduction, froma process of pathogen
reduction are less than the current fatalities from
i nfectious disease transm ssion. And, again, these
potential side reactions of these agents agai nst
nol ecul es that are not nucleic acids, they may be
i nportant to understandi ng sone recipient reactions as
well as to explain any loss of cellular function recovery
or survival

Thanks.

DR. BRECHER: Thank you, Steve.

Questions? Comrents?

[ No response. ]

DR. BRECHER: Amazing. ©h, John?

DR. PENNER: The genetic toxicity with the very
smal | anount of nustard-like agents, it's alittle
difficult for me to think that this is much of an event
that can occur with the quantities we're tal king about

conpared to what we use in our chenotherapeutic



approaches and the rather |low incidence of nmutations or
carcinogenesis. Is that in your perspective?

DR. WAGNER: Well, it's kind of hard to neasure
in cancer patients who m ght reoccur whether their
treatment with chenot herapeutic agents increases the risk
of cancer. Sone people believe so, but other people
beli eve that reoccurrence occurs and netastasis in
di fferent cancers comng up. So | think it's a
controversial question.

DR. PENNER: In addition, the pharnmacists who
handl e nost of our chenotherapeutic agents are certainly
under the gun in exposure, and incidence has really not
been revealed in this group, who, of course, take rather
careful managenent of these products.

DR. WAGNER: Yes, | think that inplenmentation of
t hese sorts of agents mght require that |evel of
expertise and care to make sure that people aren't
harmed. You have to have people that are know edgeabl e
and trained in order to reduce risk.

DR. G LCHER  You didn't remark about the
possi bl e advantage in energi ng agents and potentially
killing an energi ng agent, and then potentially
elimnating the need for additional testing. A good
exanpl e would be West Nile.

DR. WAGNER: | didn't nention enmergi ng agents.

| didn't nention that that would enable you to not



implement a newtest. | think that's possible. And I
think what's evolving is that we're devising this testing
strategy for blood that right now is involving addi ng one
test after another to blood. But it doesn't seem
alternatively that it's not an inpossibility that in the
future there may be tests that can deal with a whole
nunmber of agents on things |ike chips and ot her things

t hat we can only i mgine.

And so you have these two conpeting processes
that are trying to get at the sanme question, and right
now screening is in place, which determnes a risk factor
of the bl ood supply. And so that's the hurdle that the
i nactivation--the people who are trying to work with
i nactivation have to junp over to show that the safety of
i ntroducing the process is safer than the current risk

DR. GOWPERTS: Thank you, Dr. Wagner, for your
presentation, and focus on safety is obviously
appropriate. But | do want to perhaps give you a little
bit of perspective around pool ed plasma products. In
that situation, fortunately, we're in a pretty good
situation today because there is both screening and viral
i nactivation, and it's the conmbination of those that
certainly has brought us to that situation at this tine.

The ot her point that would be useful--and |
mentioned this to Dr. AuBuchon yesterday. It would be

useful to get an overall risk of H'V plus HBV plus HCV



pl us bacteria, et cetera, et cetera. You know, what is
the overall risk from pat hogen chall enge and what woul d
pat hogen inactivation actually do?

DR. WAGNER: Okay. Let nme take your first
comment first. | agree that agents--well, let ne take
the second one. The last literature report of risks,
aggregate risks in the literature was by Scribner,
believe, and it was roughly 1 in 38,000 or so units. |
m ght be wong, but it's close to that. But since that
time, NAT testing has gone into place. HBV is probably
down quite a bit, and really that particul ar nunber is
totally driven by the nost frequent event that occurs.
And if you leave that to fatalities rather than just nere
i nfection, you' re probably | ooking at the bacteri al
nunmber, which is somewhere between what Mark said it was,
potentially, and what the CDC says it is. And that m ght
be expected to be sonmewhere between 1 in 60,000 to 1 in
450, 000 units of platelets.

What was your first coment, again? | don't
want to | eave that...

DR. GOWPERTS: The ideal situation, if one is
targeting for an ideal circunstance, would be both
screening as well as--

DR. WAGNER: Oh, yes, for the plasnma. Yes, but
plasma is a little bit of a different situation in that

for at | east the derivatives, they were being pooled in



i mmense size pools and distributed to many, many peopl e
for each pool. So screening is clearly not enough, and
clearly there were well-docunented transm ssions.

Here we're tal king about, for the nost part,
singl e components collected from an individual given at
nost to two or three people. You know, if you give
pl asma to one person, platelet to another, and red cel
t o anot her.

So I think the differences between plasm
derivatives and cellul ar conponents are kind of orders of
magnitude in terms of a risk situation. And since the
recognition of the dangers of pooling, in addition we've
reduced the pool sizes for plasma as well as institute
testing and pat hogen reduction techniques. And | think
all of the strategi es have worked wel|.

DR. BRECHER: Keith, the |ast question.

DR. HOOTS: In ternms of the hydroxyl super-oxide
electron (?) business with a couple of these, is there
any evidence that if you just collect, treat, and then
observe for the full life span of a red cell that the
rate of henolysis, natural decay of henpglobin is in any
way al tered afterwards?

DR. WAGNER: Well, | think the only one that's
been studied in red cells that I went over today is

ri boflavin. And I think the only published information



is one poster that M ke MAteer was the first author on.
And | believe there was evidence of increased henolysis.

DR. BRECHER: Although with sonme of the other
nol ecul es, at least in platelets, there's platelet damage
fromthese nol ecul es.

Al right. Thank you, Steve--oh, M ke, one |ast
guesti on.

COLONEL FI TZPATRI CK: Yesterday we tal ked about
the limtations of inactivation nethods because of the
| oad of the agent, and you didn't nention that. | just
wondered if you could make a comment on where you see
t hat .

DR. WAGNER: | did nmention it in the very
beginning. | think there's sonme agents that nmay be very
hi gh-titer virem as. Things that would be included in
t hat m ght be parvovirus B19. |It's not clear what the
titer is in blood because people typically neasure by PCR
and there may not be a one-to-one correspondence between
what you neasure by PCR and what you m ght be able to see
in an assay system Also, the assay systemfor Bl19 is
not as well devel oped as sone of the other viruses.

If you | ook back and say, well, what about HIV,
you know, what woul d happen if pathogen reduction were
here--were inplenented before any testing or know edge of
H V took place, | think it would be difficult to nake a

determ nation with certainty that the units would be safe



to transfuse wi thout transm ssion, because there's been
measured as nuch as 10® PCR positive nolecules per nL in
bl ood at the peak of virema in an asynptomatic

i ndividual. And you nmultiply that by 500 nmLs of the

bl ood unit, and you get up to five tines 10  And
notw t hstandi ng that there are sone defective particles,
merely showing a 6-10g inactivation may not guarantee
that you're going to deal with all the infectious agents.

And so there's still going to be sone
uncertainty froma clinical standpoint if these methods
are i npl enented whet her or not infectious diseases would
i ndeed be prevented from transm ssion.

DR. BRECHER: | think we need to nove on. Thank
you, Steve.

We're now going to have an update on prions by
Bob Rowher.

DR. ROMHER: It will take nme a second to swap
conputers here.

[ Pause. ]

DR. ROMHER: It's a pleasure to be here. Mac
asked nme to just give an update on the current status of
the BSE, variant CID problem so I'mgoing to spend the
first part of this talk tal king about not specifically
bl ood- based i ssues but issues surroundi ng the
epi dem ol ogy of the diseases, and then in the second half

of the talk, I'll focus nore on bl ood-rel ated i ssues



directly, including some new data, which nost of you
probably haven't seen, from our |aboratory.

It's alittle bit enbarrassing to follow the
previ ous speakers because we're tal king about a di sease
for which there is no known instance in which a
transm ssion has ever occurred that can be related to
bl ood transfusion or the use of blood-derived products.
And, rather, what's driving the interest in this and the
concern is a precautionary interest, and that is that
we're dealing with a disease that we don't understand
very well. Wth the AIDS epidem c in the background, the
concern is: Could sonething be happening with this
di sease that we're not detecting yet that will conme to
light in the future? And do we need to prepare ourselves
for that now? And that's what we've been trying to do by
the only tools that we really have at hand at the nonment,
and that's deferral.

This is a sonewhat out-of-date slide, because it
ends here about 2001, of the BSE, variant CJD epi dem c.
Just to rem nd you that we had--in light blue here, we
had this epidem c. These are animals, cattle that were
di agnosed with the disease, confirnmed diagnosis indicated
inthis line here. This is the birth dates of these
cattle back here and red is plotted on a very different
scale; 1 to 10 here are the cases of variant CID as they

have cone to light. Those cases add up to 133 cases as



of |ast Septenber, which is the last tinme | updated--
checked in on this.

And the concern is what is going on here with
this variant CID occurrence. 1Is this the beginning of
sonething that's going to eventually look like this? O
are we | ooking at the peak of sonething that's already
happening? We'll get into that a bit nore in a
m nut e. Now, there has been sone data that's conme to |ight
just within the last year that addresses the preval ence
of variant CID carriers in the United Kingdom popul ation.
This was a study in which, unlike classical fornms of CJD,
variant CID patients have evidence of the prion anyloid
in their tonsils and appendi x and some of the other
| ynphatics. So they can be distinguished on that basis
as well as the fact that these--the anyloid fromthis
di sease gives a very distinctive pattern on a Western
bl ot conpared to classical fornms of CJD.

A study was carried out. It took,
unfortunately, about five or six years just to go through
the ethics and all the issues of whether to notify, not
notify, whether--do you identify the patients or not, et
cetera. Eventually it got underway, and the net result
was that of 8,318 specinmens that were usable as
speci nens, they found a positive.

It's very hard to get a good statistic off one

event . Nevert hel ess, statisticians will do their best,



and just taken at face value, this would be a preval ence

rate of 120 per million, with a 95-percent confidence,
sonmewhere between half to 900 per mllion. That works
out in a 60 mllion popul ation of sonewhere between

30, 000 and 54, 000 cases i ncubati ng.

And, of course, the thing to remenber about this
is we have no idea what the ascertainnment rate was in
this type of study, but it's certainly less than 100
percent, and probably a | ot |ess.

Hopefully, they will be able to put together a
foll ow-up study invol ving anot her 10, 000 sanples so that
maybe we can define this statistic a little better. But
as far | know, that is not yet underway.

Qops. Let's see if | can--

[ Laught er . ]

DR. ROWHER: This has happened before. ']
switch to the arrows; then the danger is |ess.

The exposure to BSE was vast, and the estinate
keeps going up. Wthin the last year it's now estimted
that there were several mllion cattle actually that
entered the food chain with BSE as opposed to a mllion
that was estimated earlier. The nmeat and bone neal that
cane fromthese cattle was wi dely distributed throughout
the world. The WHO has done a very nice study of that

and for sone reason, for political reasons, they're not



publ i shing that data. But they have these beautiful maps
showing that it's really everywhere.

BSE is identified in virtually every--actual
cases of BSE have been identified in every country in
Europe. Japan has had cases. Surveillance is probably
pretty good in Japan. W don't know what it's like in
the rest of Asia and many other parts of the world. But
it makes you wonder if it isn't nore prevalent than we're
currently aware of.

We have chronic wasting di sease of deer in this
country, and we have exported that to Korea during the
| ast few years.

Variant CJD, the total cases are 133 cases of
Septenber of |ast year, with cases occurring in the U K
| rel and, France, Italy, Canada, and the United States.
The Canadi an and United States cases undoubtedly
originated in the U K, but, nevertheless, they occurred
here. That's why our deferral programis in place. Both
of these people would have been deferred, which is
somewhat reassuring in that regard.

The epi dem ol ogy, again, the incidence of these
variant CID cases has been very up and down.
Statisticians say they see a trend, an upward trend.

This is, again, only partial data at this point, variant
CJDinred. And all I'mdoing here is |I've just shifted

the variant CID epidemic ten years back to the begi nning



of the BSE epidem c and expl oded the scal e of--when BSE
was occurring at this sanme rate, it was also show ng a

| ot of fluctuation. And, of course, we know now t hat BSE
cases were occurring all the way back in the early '80s.
So it's not necessarily reassuring to see this, and,
again, the big question is: |Is this mapping to an event
like this early in the BSE epidem c, or are we |ooking at
cases that have been derived fromthe peak of the BSE

epi dem c? Which, of course, would be the npst desirable
case. However, that would make the incubation time quite
short, and personally | doubt it.

Just a mnute. That slide is out of place.
That's what 1"mgoing to talk about in terns of bl ood.
But, meanwhile, | want to tal k about sone other things
t hat have conme out in the |ast year or two.

The oral route used to be considered, in the
days when | was at NIH in the Guijesec (ph) |ab, a very,
very inefficient and unlikely route of transm ssion of
t hese di seases. Attenpts to transmt kuru across the
species barrier, even into nonkeys, never worked by the
oral route. There were |ots of attenpts to transmt by
the oral route into rodents. They didn't work either.
And then we had BSE, which sort of changed our whole
i mage of oral exposure.

BSE is definitely transmtted orally, and it's

transmtted across the species barriers--to humans, cats,



ant el opes, and sheep. Sheep are presuned to pass sheep
scrapie orally, though that is a presunption and it's
never been actually proven. But it's presuned howit's
hori zontally transmtted in the field.

Humans are presuned to acquire variant CJD
orally, and CWD, the new kid on the block, has a very
high virulence. |It's horizontally transmtted, at | east
in white-tailed deer, and it's also presuned to be orally
transmtted; i.e., we're getting a different picture of
the oral transm ssion.

Thi s paper, which just came out in 2003, by
Bessen and his group is fascinating. He's show ng that
if you actually inject the tongue of a hamster with, in
this case, transm ssi ble m nk encephal opat hy, another TSE
di sease of m nk, you get a very fast, direct infection of
the brain. You can detect the PrP anyloid in the tongue
within a couple weeks of inoculation. And you don't have
to directly inject. |If you just abrade the tongue and
rub the stuff on, you get a simlar type of transm ssion.

A warning sign that we've been thinking in terns
of a gastric route of infection via the oral route, it
may not be that. It may actually be com ng through the
tongue and the hypogl ossal pat hway.

Anot her al arm ng paper during the |ast year cane
out of Prusiner's |lab, "Prions in Skeletal Muiscle."

have read this paper again and again, and we are trying



to repeat this work now because it needs to be repeated--
replicated. But basically they found in--these are not
transgenic mce. There's nothing special about them
It's CD1 and FVB mce. They found that after an IC

i nocul ation, they're recovering infectivity based on

i ncubation tinme--not the best kind of measurenent you
coul d make, but based on incubation time that |ooks |ike
it's about 10° to 10° i nfectious doses per gram of
striated nuscle taken from proxi mal hind | egs, whatever

t hat neans.

If this is true and if this is generalizable, it
means that the exposure to BSE was vastly greater than we
had antici pated. The whole program of control in the
United Kingdom was to throw away the presunmed organs at
ri sk, the specified bovine offals, and presun ng that
meat was safe. If neat, in fact, was not safe, the human
exposure was huge.

Finally, | have to say a few things about CWD.
CWD was really confined to the academ c | aboratories at
the University of Colorado in Laram e for al nost--well
it was first known in '67--'77, '87--20 years before we
saw our first feral cases of this disease. These cases
showed up just outside those compounds. As of today, we
have it in--it's really all over the United States. It's
bei ng spread by commerce in these animals as well as it

has nmoved into the white-tail ed deer popul ation. It



seens to be amazingly virulent in that animal, and | take
as evidence of that the fact that in hunter kill surveys
in the foci of incidence between Laram e and Fort

Collins, fromwhich this disease seens to be radiating in
the wild, the incidence rate is 12 percent or higher.
That's higher than you woul d ever see in an endogenously
infected scrapie flock in Europe for sheep scrapie. So
it's quite amazing.

There was an outbreak in Col orado, which we're--
not Col orado, excuse me, Wsconsin among wild white-
tailed deer. We're not sure of the origin of that, but
it looks like probably animals were transported in there
and spread the di sease.

The incidence rate--the preval ence rate anong
those animals in an extensive cull of three counties was
al so very high. It was greater than 10 percent in the
focal area. |It's amazing.

This is a disease unlike--there's only one ot her
TSE di sease that we know that's horizontally spread, and
that's sheep scrapie. This disease, in white-tailed deer
especially, is horizontally spread for sure. It's in
wild animals. It wll be nuch harder to control than
sheep were, and we've never been able to actually control
the infection in sheep. It's now been exported to Korea,

at least, and let's hope that it didn't get exported to



New Zeal and, which has a very big industry in deer
i ncluding North Anerican wapiti.

There have been sone culls that have taken pl ace
of wild animals. [It's very unlikely that these will be
effective. 1It's alnost inpossible to get all the deer.
And it's very likely that since these culls have been
af fected by hunters--hunters are recruited to do the
culls--that a lot of the healthy-looking aninmls are
bei ng eaten, and that nmeans that we're getting a | ot of
North American exposure to this di sease as wel |.

Commerce is spreading the disease. Elk ranching
is--we have 27 el k ranches in Pennsylvania just north of
us here, or at least 27 permts for elk ranches have been
issued in that state. They're being raised not for neat
but for antlers, but when the animals get--when they do
get an infected herd, they cull it and they're marketing
the neat, which means we're getting nore human exposure
by that route.

Regulation is a nightmare. WIld animals are--
the neat is actually controlled by the FDA, but the
actual managenent of the animals is under hundreds of
di vi sions of natural resource jurisdictions. The
econom c interests are being served first, the public
health interests second, in ny opinion at |east, and
we're making a ot of the same m stakes that we nmade with

BSE. People are being encouraged to go ahead and eat the



meat. There's no known risk to humans so it nust be
okay. And there's no scientific basis for any of these
ri sk assertions because we know very little about this
di sease.

The science is finally being funded. There's a
maj or program at the University of Colorado now. @ enn
Telling (ph) has a laboratory that's trying to create
transgeni ¢ nodels so we can actually work with this thing
in the | aboratory. But nuch of the research is oriented
towards the industry, the hunting industry and the deer
managenent industry, as opposed to having a public health
orientation.

CWD does need to be studied intensively because
it is an outlier in the TSE field. It doesn't present as
a neurol ogical disease. It probably has a very different
tissue distribution from other nenbers of this class, and
the infectivity probably has a different tissue
distribution. And I think we can expect surprises.

| think it's curious that--1 was | ooking through
my notes trying to find when this neeting was, but one of
the | ast neetings | attended of this commttee, which was
several years ago, there was a very big discussion of
this that was not on the program but people got started
on it, and Dr. Kaplan cane to the conclusion that, yes,
maybe we shoul d be considering food as a potential risk

to the blood supply, as a source of infections which



ultimitely end up affecting the blood supply. And, in
fact, this has turned out to be true, | think, in a way.
We don't know that CWD is transm ssible to humans and
let's hope that it's not. But it's certainly sonething
that | think this conmttee should be tracking.

"' m now going to nove to a discussion of bl ood-
borne TSE infectivity and what we've learned in the | ast

few years about it. And | won't be able to go into this

in any depth, but I'lIl give you the highlights here, and
we'll touch on these issues.
First of all, we've done--npst of the titrations

of bl ood have been done in our |aboratory in the hanster
nodel , and we consistently get a range of val ues when
titrating individual bloods that range between about 6
and 20 infectious doses per nL, and pools, where we pool
the bloods from 20 or nore aninmals, typically have a
range between about 8 and 12 infectious doses per nL. So
we use 10 as the typical average number in the |aboratory
when we're thinking about this.

We' ve now extended our studies to the 301 V
nmouse adapted BSE, variant CIJD nodel which we have in the
| aboratory and have licensed fromthe Institute for
Ani mal Health in Edi nburgh. And in that nodel, we're
getting, again, 10 to 20 infectious doses per nL.

There was an interesting--in the hanster nodel,

we work with males. In the case of this particular



nodel, we're raising the animals--they're being custom
rai sed for us, and so we're using both sexes. And there
was a difference. 1'd like to see this again before |
make anything out of it, but it was curious. The females
seened to have a higher titer than the males. It may
have sonething to do with where they are in clinical

di sease when we sacrifice themfor the assay, for the

bl ood.

It's inportant to realize that even though this
is a very low concentration of infectivity, it actually
adds up to quite a bit on a per unit basis. And so 8 to
22 I D per nmL cones out to 4,000 to 11,000 ID per 500 nmL
unit. And even though the IV route of infection is only
about one-tenth--this is assayed by the intracellul ar
route. The IV route is about one-tenth as efficient.
That still |leaves a lot of infectivity in a unit, 400 to
about 1,000 ID per 500 nLs assayed. And it certainly
shoul d be enough for a transfusion transm ssion.

In fact, this has been borne out in sheep. Nora
Hunt er and Fi ona Huston over the |ast few years have
expl ored this possibility in sheep, transfusing 250 to
500 nLs per transfusion. They now have, if you take
t hese papers together, two transfusion transm ssions from
sheep that have been experinentally infected with BSE.

But they al so have four transfusions from sheep that

acqui red sheep scrapie naturally. And this has been a



mssing link in the bl ood-borne infectivity story because
we had no known exanple of a naturally infected ani nmal

wi th bl ood-borne infectivity, and it had always been a
naggi ng concern of mne that this was an artifact of the
experinmental route of transmssion. |'Il show you sonme
data |l ooking at that directly in the experinental nodels
t hat suggests that that's probably not true and is
supportive of this.

They al so saw transfusions from preclinical as
well as clinical animals, and this is entirely consistent
with the hanmster results which we devel oped prior to
this. In the hanster nodel, we have a lot |less blood to
transfuse. W get about 4 mLs out a hamster. We take 2
nmLs of that and do a 2-nL bl ood replacenent in a
recipient. This is what constitutes our hanster
t ransf usi ons.

We have done about 100 hamster transfusions. It
t ook several years to do them because they're a bit
tedious to do, and staging it and that kind of thing was
a problem But what that adds up to is about 200 nLs of
hamst er bl ood transfused together if we had been able to
transfuse it all at once. And out of that, we had three
transm ssions. This is less than we woul d have expect ed.
We expected--on the basis of our titrations, we know that

t hese bl oods had sonmewhere between 60 and 300 i nfectious



doses by the IV route. And we would have expected to
have i nfected nost of these animals as a consequence.

So there is sonething--very definitely there is
sonet hing different about the transfusion route, but if
you transfuse enough blood there's enough infectivity
there to cause a transfusion.

The sheep transfusi ons answer a question we had.
In the case of the sheep transfusion, they're transfusing
about 4 to 6 percent of the blood volunme of the aninal
with 250 to 500 nLs. We're transfusing 33 percent of the
bl ood volunme of the animal, and it's not what proportion
of the bl ood volunme you transfuse. |It's really the total
volume that gets transfused that determ nes the infection
efficiency.

Transfusion transm ssion to humans, there's no
evidence for it, as | opened with that remark. The
gquestion is why. We don't know, but what we can say is
that there is--blood infectivity now has been
denmonstrated in mce, hansters, guinea pigs, sheep, the
natural infection in sheep, and there's a report--1'm not
sure of its credibility--of denonstration in |enurs.

Bl ood infectivity has been found in the scrapie nodels,
CJD nodel s, variant CJD nodels, and GSS.
When you put this all together, | think it's

very unlikely, even though we haven't had a



denonstration, that there is not infectivity in humans
infected with the TSE agents.

On the other hand, as I'll show you in a m nute,
it's not because the infectivity gets renoved with the
buffy coat or by | eukoreduction because only a portion of
the infectivity is in the white blood cells.

This is a conmponent separation, again, of
hanster blood. This was a--1 can't renmenber if it's 50
or 100 nLs of hanster blood. Onh, actually, it was 250
mLs of hamster blood is what we started with because we
went on to cone fractionate this. But basically on the
basis of volunme, we get this type of separation. On the
basis of infectivity--these bars are proportional to what
was recovered. So on the basis of infectivity, 35
percent of the infectivity ended up in the buffy coat and
25 percent in the plasma and the red blood cells. W are
m ssing 15 percent here. |If you normalize back to 1,
you'd get a distribution like this, 25, 45, 30. So you
can take your pick what you want to consider here. But
basically we've got about half of the infectivity in the
buffy coat and the rest of it in plasma and red bl ood
cells. W don't believe red blood cells thenselves are
intrinsically infected, but we have not proved that
point. But we've finally worked out a way that we feel

we can do it in a convincing way. W can actually make



t he measurement in a convincing way, and we have that
under way.

The buffy coat, of course, is this m sh-mash of
conponents, and sone of that infectivity nust be due to
the plasma contam nation. And that's probably where a
| ot of the red blood cell infectivity cones as well.

Well, we thought it m ght come fromplatelets
because they contam nate all the conponents, and the
fragments would survive in plasma. Even after fairly
hard spin, we can see sone. And platelets, at least in
humans, contain significant quantities of PrPc. That's
not true in hansters and it's not a very strong effect in
m ce either.

When we actually | ooked at platelets purified by
ficol from22 nLs of blood containing 220 infectious
doses, there was only one infection in the platel et
fraction. And calculating--there was a volune | oss there
t hat would work out to about 3.5 here. And so we feel
confident that the platelets is not--that's not where
it's at. That's not what's carrying the infectivity.

This experinment was al so interesting because in
t he mononucl ear cell fraction, which we could not
guantitate the recoveries of very well because of the way
in which we purified the platelets; neverthel ess, we
woul d have expected way nore than 22 infectious doses

there. And so this and other circunstantial evidence



fromour | aboratory has us wondering if the infectivity
is--just how tenaciously it is attached to white bl ood
cells.

Now, we have since made anot her measurement of
this by leukofiltration. Leukofiltration has been
enpl oyed in the United Kingdom and Canada. It's been
di scussed in the United States not as a way to protect
ourselves fromvariant CID, but it's a hidden subtext
wherever it's proposed as a neans of reducing exposure to
t hese agents because it is presuned that they will be
cell -associated and in the white blood cell fraction.

Several attenpts have been made to | ook at this
usi ng spi ked sanples. Leukofiltration didn't renove any
of these spikes. W finally decided that the only way to
do this, because it's kind of a finicky nethod, was to
attenpt to do a full-scale | eukoreduction with a bl ood
bag using titrable blood, which would be hanster bl ood.
And we have managed to do this. W used endogenously
infected bl ood from hansters. W were able to coll ect
500 nLs from 150 hansters in a couple hours in the
nmorning with everybody in the | ab working together, put
it all in a blood bag and did a full-scale | eukoreduction
with that bl ood--a couple of them actually. And we have
done one limting dilution titration using the--1 think

|"ve got it here, this Pall filter set, collection set.



And what we've actually measured here is the
infectivity that we started with and conpared it to the
infectivity that's in the | eukoreduced sanple. And what
| can tell you here, this will be presented in full at
the CHI bl ood safety neeting in a nmonth by Luisa Gegori
in my lab who did nmuch of the work here; that the filters
perfornmed according to specs. W renmoved 99 percent of
the white blood cells, and we're only renoving about 35
percent of the infectivity. So it's consistent with the
conponent separation of the white bl ood cell fraction.

We al so have done this separation, and we have
all these conponents in the freezer, but we have not
found the support to actually put these on and titrate
them So we've |ooked at--we have an RBC prep, a
pl atel et concentrate, and PPP that could also be | ooked
at .

One of the things that has bothered nme, | have
been concerned since we began this work that naybe what
we were | ooking at was just a rodent-specific phenonmenon.
The sheep results have relieved that concern to a |arge
extent, but, nevertheless, what | was concerned about is
the spleen, and the spleen--when you stress a rodent, you
can get an extravasation of the blood out of the spleen
and the white blood cells. So |I was thinking, well, when
we put these animls up and anesthetize themfor

col l ecting--for exsanguination or sonmething like that, is



sonething like this happening? Are we really just

| ooking at infectivity that's sequestered in the spl een
and gets rel eased under these cases? O is this stuff
that circulates all the time in the blood? Do we have a
true virem c condition?

And the reason you' d be concerned about this is
that, next to the brain, the spleen has the highest
concentrations of infectivity in the body. And so we
deci ded to do a bunch of splenectony experinments, and
t hese were done by Joe Lazar in the lab. W did
spl enect om zed- - conpared spl enectom zed animals with sham
surgeries, and we have al so been concerned that maybe the
route of infection would be inportant in terns of the
amount of infectivity in the blood. So we tried the oral
route as well as the I1C route that we usually use and IP
route.

We adjusted the doses for simlar incubation
times for each route. W pooled the blood from 20
animals in each group, and then we assayed them And the
t ake-home here is that there was really no difference in
the incubation times of the disease between ani mals that
had been spl enectom zed or sham operated on that were
infected by the oral route. The IP route had a shorter
i ncubation time, but there was no difference between

these two groups, nor here. So, really, the loss of the



spleen really had no effect on the course of the disease
in the animals.

DR. ROWHER: And because this was an unsupported
experiment, we used buffy coat inoculations to get an
idea of the relative titers, and anmazingly, there was no
difference in the anmount of infectivity in the blood, no
statistically significant difference. If anything, there
was nore infectivity in the blood of the splenectom zed
ani mal s versus the sham(?) surgery ani mals.

So in summary, there was no obvious effect. All
three routes of inoculation resulted in infected bl ood,
so the root of infection is not an inportant paramneter
here. The oral inoculation nmay produce |ower titers, but
| have a feeling that's an artifact of when we coll ected
the animals. And if anything, the blood titers were
greater in the splenectom zed ani nmal s.

Anot her thing we've | ooked at is when the
infectivity first appears in blood. This is an inportant
public health question in terns of doing your risk
eval uati ons because you have a CID. W know CJD can
i ncubate for 30 or 40 years in extreme cases. And so is
t hat person pre-anem c during that entire period, or is
it only a few weeks before we recogni ze them as havi ng
clinical disease? And we had sone prelimnary data that

suggested there was infectivity during the preclinical



stage of the disease, but we wanted to know just when
does it show up

So we did this experinent. W inoculated a
| arge cohort of hansters. We're now repeating this in a
vari ant CJD nmouse nobdel, and in the hanmster nodel by ora
i nocul ation. These were |IC inoculations but they were at
very |low concentration, so we don't expect any carryover
of the inoculuminto the blood. And as you'll see, that
is true. We have a data to support that now. And every
t hree weeks we've sacrificed 20 animals, collect their
bl ood, pool it, and then we'd inoculate 100 recipients
with the pooled blood to obtain a titer by limting
dilution titration, and this is the results of these
titrations. This is incubation time on the X axis, and
these are the days at which the bl oods were coll ected.

And what we see here is we had no infectivity in
t he bl ood 27 days after inocul ation, even 51 days. But
about hal fway through the incubation period we start to
see infectivity in the blood. It slowmy increases as the
infection progresses. Plotted on a bar graph here, this
is what it |ooks |ike. These are our data points. And
there is a curious thing about this which I have not cone
to grips with yet. | don't have an explanation for it.
We know that the titer in this nodel increases
geonetrically over this same period. |t goes up

exponentially. This is a linear progression of titer in



blood. So it's not tightly linked to brain titer. W
haven't done this in the sanme experinment. You know, |
don't have the brain titers for this particular

experi ment, but we've done it in other experinents. And
this is curious to ne.

Preclinical blood titers, there's no
infectivity. Just in summary, there's no infectivity
during the first half of the incubation period. It
increases linearly fromthat point. The infectivity nust
ari se de novo because there was nothing there at these
earlier tinme points. And the risk from bl ood increases
with incubation time, but only linearly.

Now, |I'm going to say a few things about risk
reduction, and we'll finish with this. The classical
met hods of risk reduction, which you fol ks have been
di scussing all day here, are screening, deferrals and
renoval .

In terms of screening there's a | ot of activity
in this area, and we're part of it, but as yet there's no
proof of principle even that PrP® based assays will work
in bl ood because no one has been able to denonstrate
PrP®s that's the PrP anyloid in blood. Even though we
know there's infectivity there, we can calculate fromthe
amount of infectivity there that the PrP anyl oid
concentrations would be very |ow, about a picagram per

m , and you have to be able to detect that on a



background of 5 to 150 nanograns per m of the nornal
protein, which is actually quite abundant in plasma.

There have been sone incautious clainms | think
for detection. | just want to alert the nmenbers of this
panel that it's actually quite easy to distinguish the
bl ood froma clinically affected animal from a nor nal
ani ml, because these animals are typically dehydrated
and deteriorated, and you can tell when you do the draw
that you're not getting a normal bl ood.

To the extent that a claimis nade on this type
of distinction, virtually anything will work. The
chal | enge of course is to get a bl ood-based assay which
will work on preclinical disease.

Deferrals are still largely based on the
suscepti bl e genotypes are deferred. The iatrogenic
exposures are deferred, and within the | ast year or two
we now have geographi c exposures deferred as a neans of
protecting us fromvariant CJD.

These get rid of some of the risk and they're
probably a good thing to do. | question this one right
here, what we're getting for it. And nmy own feeling is
our best hope is still renoval strategies for these
agents. There's not much of it in blood, and if we can
devise a neans to get rid of it or reduce it
dramatically, | think it could have a | ot bigger inpact

on our safety than this type of nmeasure.



You're probably all famliar with this. Well,
you probably haven't seen it presented this way, but this
is a chart which Linda Chanbers at the ARC put together,
and the ARC was nice enough to give it to nme. But this
just shows you how conpl ex the geographi cal deferral
business is. [It's gone through all these changes over
time. I'mnot sure just where we are in it at the
moment. There are lots of conditions and vari ati ons.

And what do we get for it? WeIlIl, geographical
deferral gets us one log of renoval by design. It's 90
percent effective, it's 10 percent ineffective. MW
feeling is that if the reasons for which we put this
deferral in place are correct, turn out to be correct,
and an epidem c does materialize, we haven't done enough,
and we'll be vilified for having not done enough. |If
there isn't an epidemc, we're all going to | ook |ike
hysterics, and so it's really a no-win situation.

My own feeling is we need better nodeling of the
geographic deferrals. |1'mnot convinced that a 90
percent reduction, a one |log reduction in exposure is
meani ngful in terns of a nodel which is postul ating
propagation of the infection through the blood supply,
because it will eventually be overtaken by that 10
percent if sonmething is actually happening.

| just wanted to finish up with sonmething that's

been kind of fun. Another thing that has happened in the



| ast year and a half is a fellow nanmed Cl audi o Soto at
Serono in Switzerland, showed that if you take and spike
infected brain into normal brain, and then incubate it

wi th noderate sonication over a 20- or 40-hour period,
you can actually anplify the PrP anmyloid in vitro or
sonet hing that | ooks an awful lot like it. Well, the
paper came out in Nature and we tried it the next day,
and it worked the next day. | nmean that's the first tine
anything |like that has ever happened to ne personally.
It's not hard to do this. And the trick though was that
t hey had been nmaking clains that they were getting 100-
fold anplification. Wen we put this on our--this was
our starting material right here, zero tine, and this is
what it |ooks |ike after 26 hours. VWhen we tried to
gquantitate this by fluorescence and ot her nmeans we have
in the | ab, we were only getting sonewhere between 4- and
8-fold anplification.

We invited the Soto Lab to come work with us,
because they were interested in, as we were, in seeing
whet her we al so got a anplification of infectivity at the
sane tine, because if you do get an anplification of
infectivity at the same tinme you're replicating this
stuff, that is a proof of the prion hypothesis, and I'd
have to put ny skepticismaside. 1'd hate to part with
it, but I would in this case.

[ Laught er . ]



DR. ROMHER: | mean this is the kind of proof
that |1've been calling for for a decade. And so they did
cone to the lab. We discovered that actually we get
exactly the same results, and | think they' re actually
over interpreting the ampunt of anplification they're
getting, but the fact that you get any at all is quite
remar kabl e.

And we have since put this on titration. Wat |
told the lab is | wanted to have prepared 50 ms of this
stuff so that we had plenty to characterize in the future
if it does turn out to anplify infectivity. And we've
done the titration both by endpoint dilution and limting
dilution titration, so we will be able to just
discrimnate an 8-fold difference easily but we can
di scrim nate even down to a 2-fold difference in titer
using these nethods. And again, this could be a proof of
the prion hypothesis.

Unfortunately, a |lack of synthesis of
infectivity would not disprove the prion hypothesis, but
it would be curious that you could do this and obtain
this stuff in so many different ways w thout getting
infectivity.

Now, for the |ast several years |'ve been--
finishing up with this slide, talking about | oose ends in
t he bl ood-borne TSE story. One of these is gone now.

There had been no unequi vocal denonstration of bl ood-



borne TSE infectivity fromnatural infections. These
transfusions in sheep | think elimnate that. W now
know that this does happen in natural infections. W're
still lacking a denonstration of bl ood-borne PrP anyloid
in any infection, natural or experinmental.

The work that | presented here that canme from
our lab, there were a | ot of people who participated in
this, and this is not even a conplete list. And they're
a bunch of very hard-working people, and I'Il concl ude
t here.

DR. BRECHER: Thank you, Bob.

We're running a little behind, maybe have tine
for one or two questions, comments. Keith?

DR. HOOTS: Just a comment. We spent yesterday
gone through where this Commttee had been, and | was
| ooki ng back specifically to the issues that you were--in
terms of recommendations that we made. |In response to
t hat di scussion you alluded to about chronic wasting
di sease. And we did have a | ot of discussion, and
actually we did talk about trying to differentiate ani mal
species in terns of devel oping the technol ogy, and |
think it does probably enphasize both what you told us at
the time and what we may have feared and actually at
| east were cautious about, is that this was a reservoir
that had significant potential to exacerbate, even though

it seened a fringe elenent at the time, and | think we



still have to keep that way up there now even nore so
t han ever.

DR. ROMHER: | don't think any of us anticipated
the ferocity with which this stuff was going to attack
white-tailed deer, and white-tail ed deer are--they have a
uni versal range throughout North Anerica, so there's
really nothing now preventing the spread of this disease
ever ywhere.

DR. BRECHER: | think we're going to take our
l unch break now. It's alnmst 12:15. Why don't we cone
back at 1:15, and then we'll go to the FDA update, and
then public comment, and then the di scussion about the
Commi ttee nenbers.

[ Wher eupon, at 12:13 p.m, there was a | uncheon

recess.]



AFTERNOON SESSI ON
(1:18 p.m)

DR. BRECHER: We're going to resune. W're
going to begin with an update on the Bl ood Product
Advi sory Committee. W' re going to have two speakers
briefly discussing one, parvovirus B19 and then bacteria
cont am nati on.

Well, we have a few housekeeping itens. Just
one second. I'msorry. Mac?

CAPTAIN McMURTRY: | would like for the
Comm ttee nenmbers to | ook at your cal endars. | have
tentative neeting dates for 2004. | have dates now only
for January and August. You know we normally do one in
the spring, and | don't have a spring date yet, but the
winter date is January 15 and 16, and the sumrer date is
August 26 and 27. So if you all will check your
cal endars to see if you have any horrible conflicts or
know of any conflicts, and I et me know before | start
signing any contracts, |1'd appreciate it.

Additionally, I finally have gotten the actual
real charter over here. This one really is it. And I'Il
distribute that to you before the end of the day.

DR. BRECHER: Ckay, you're up.

DR. NAKHASI: Thank you very nuch. | wll be

very brief | think since we know already we are | ate.



What | want to present today is the
del i berations of the 75th Bl ood Advisory Commttee
Meeting, where we di scussed one of the topics about the
parvo B19 NAT for whol e blood and source plasma. The
i ssue basically was the FDA is taking a step-w se
approach in resolving B19 NAT issues concerning whol e
bl ood and source plasma. At this neeting FDA sought
advi ce on whether there is a risk of parvo B19 infection
to transfusion recipients which is sufficient to warrant
wi t hhol ding high titer which is nore than 10 to 6th
genonme equi val ents per m, cause the units of whole bl ood
and its conponents from use.

The second question we were asked the advice on
was whether there is a need to tenporarily defer the high
titer donors. And the third one was whet her potenti al
medi cal benefits to close contacts of B19 infected donors
warrant notifying high titer donors. |If so, also the
subquesti on was, what would be the time frame for
notification?

Alittle bit of background about how we canme to
this, seeking this advice, because in Septenber of 1999
BPAC advi sed that FDA should allow testing of plasm
m ni pools for parvo B19 by NAT as in-process step to
basically ensure viral inactivation process, such as

sol vent and detergent treatnent of plasma and pl asma



products, and to nake sure the viral inactivation is
conpl ete, and not a donor screen.

So FDA has reviewed these NAT net hods as
anal ytical procedures with respect to sensitivity,
specificity, and reproducibility under the |icensed
suppl ement for the manufactured product. That is the
product, if there was a product made initially part of
that, these tests would be part of that |icensing
product, not separately.

BPAC at that time did not recomrend resolving
the reactive pools to individual donors, nor did they ask
themto identify the donor and donor defer. They did not
recomend resolving the reactive pools.

Source plasma fractionators had been perform ng
m ni pool tests on donated units at sensitivity sufficient
to lower the viral |oad | evels below the theoretical
| evel of concern, that's 10 to the 4 genone equival ents
per m. This is basically set on--the level, this 10 to
the 4 is basically a start that at that |level there is
enough neutralizing antibody in with the virus that wll
prevent infection.

What we have heard since then, that source
pl asma manufacturers are now resol ving these reactive
pools to single donations, even though the BPAC had
recommended not to resolve single donation, they are

resol ving the single donations, rejecting the reactive



units, but are not notifying the donors or deferring
t hem

And al so at that time, there was a proposal from
t he whol e bl ood industry, which prepares the recovered
pl asma for further manufacture, and to provide
transfusi bl e conponents, would |like to use the simlar
ki nd of strategy which the source plasnma manufacturers
are using. That is to detect high titer units and not to
resolve initially to single units. So the strategy they
would followis two phase. Phase | is to identify the
reactive mnipools and reject the pools and do not notify
t he donor or defer the donor. Then they also wanted to
go into the Phase Il part of it which was to resolve the
reactive pools to single donations now here, and reject
the units, again, do not notify the donor or defer the
donor.

So | think once we heard that, we had a BPAC in
March of 2002 where we basically asked--we presented
FDA's current thinking to the BPAC where we thought that
once the individual donations are identified, it
constitutes as a diagnostic. You know, identifying the
donor nmeans--constitutes nedical diagnostics. And we
al so suggested that in the case of whol e blood donations,
t hey should go to the identifying individual donors prior
to rel ease of conmponents, and units fromreactive donors

shoul d not be used for transfusion. And al so FDA's



current thinking was that also we should inform consent.
| nf ormed consent should be should be obtained from bl ood
and plasma donors subject to site NAT testing.

At the Conmttee there was a | ot of discussion
basically to largely which was focused on apparent | ack
of medi cal benefits that m ght justify donor
notification. So with that in mnd, we then had a PHS
Comm ttee Meeting, where we discussed basically two
issues. One, is identifying the donor, is it of medical
benefit to the donor? Qur second was, is it of nedical
benefit to the close contacts? So in the PHS Consensus
Meeting we canme up with consensus saying that it is not--
there's not enough information to suggest that it is
medi cal ly beneficial to the donors. However, it could be
beneficial for the close contacts.

So with that in mnd, then we had this BPAC and
we asked specific questions in the Blood Advisory
Committee Meeting which was in Decenber of 2002. The
question was if donations of whole blood are tested for
the presence of human parvovirus B19, are risks of
transfusion recipients sufficient to warrant withhol di ng
hi gh-titer positive units, which is again nmore than 10 to
the 6th genonme equivalents per m fromuse for
transfusion? And unanimously the Commttee voted yes
they should be, there is risk to transfusions to warrant

wi t hhol ding high titer.



However, there was a discordance in this whole
process, but the Committee was not sure whether there was
val ue established sufficient to warrant screening of
whol e bl ood for human parvovirus B19 for transfusion
recipients. So in that, the Committee voted 9 no and 2
yes of saying that val ue has not been established to
sufficiently warrant screening.

Then the second question, as | earlier nentioned
was, is the tenporary deferral of the positive donors
warranted in the setting of follow ng three settings.
Whol e bl ood donation, they said no because the rapid--the
transient nature of the virema. Also the quick inmune
response and by the tinme the blood donor comes back, by
that time the infection would be resolved. So there is
not necessary tenporary deferral for the whole bl ood
donati ons.

However, in the case of apheresis donations to
make transfusion conponents, they felt, yes, there is a
necessity to have a tenporary donor deferral because they
felt that apheresis units conme quite frequently to donate
and during that tine the viral titer may not have gone
down significantly, so it could be infectious.

Then they also, with source plasm donation they
again said there's no tenporary deferral necessary
because of the sane reasons which | earlier stated to

whol e bl ood donati ons.



And the third question was then, because we
wanted to establish whether there was any nedi cal benefit
to contacts of parvovirus B19 infected donors which would
warrant the notification of the positive donors. They
felt, yes, because there is a potential--at least in the
case of at-risk close contacts, for exanple, pregnant
women, anemni c patient, or inmune suppressed persons, it
has been shown that it could be fatal, it could be
infectious and it could be dangerous for those people.

So they felt that there is a nedical benefit to contacts
of the parvovirus Bl19 infected donors. So based on that,
positive donors should be notified.

So the subquestion put to that was: if yes,
what should be the time frame in which the testing should
be done and notification should be done? So they felt
that it should be several weeks because of the fact--
again, the Conmttee was very, as you can see fromthe
vote, very split in that, with 6 yes and no 4, that it
shoul d be done in a--if testing can be done in a shorter
time frame, then only the donor notification is
necessary.

So in summary, basically we felt that the source
pl asma i ndustry appeals that, by the tine they resolve
t he single donations, it is tinme beyond when it will have
any benefit. So in source plasm settings, it will be a

i n-process control. However, with the whol e bl ood



Situation at this time, we still do not have yet the--
because we do not know yet what the m ninum |l evel of
infective is required. And so--and based on that, and
based on that it takes eight weeks by the tinme people
cone back for donation, so it nay be resolved, and the
transient virema situation, so that's where we are at
t he monment.

| guess | would like to end at that point.
Thank you.

DR. BRECHER: Thank you. Any questions of
coments? Jay?

DR. EPSTEIN: Yes. | think one of the things
that emerged was a bit of a paradox. Data that were
present ed suggested that the nodel, that through
notifying the donor we m ght achieve primary prevention
of infections and contacts was really dispelled. W
don't have a realistic prospect of that. That being
sai d, evidence was presented that many of the nore
serious conplications are still anmenable to therapy nuch
later in tinme, begging the question whether a del ayed
notification of the donor permtting del ayed notification
of a recently infected recipient mght still have val ue.

Despite that, the Commttee |argely voted that
there would not be a value to the notification in this
situation in which donor notification would be

significantly delayed, and so | think that there was a



little bit of disconnect between what we | earned at the
nmeeting and how to votes canme out. Nonetheless, | think
that the positive nmessage was that if there's the ability
to renove transfusible units, that that's worthwhile, and
that the greatest opportunity to do that was with
apheresis models. And | think that the FDA was advi sed

t hat recommendati ons and potential requirenents to nove

t he parvovirus screen forward as a formal donor screen
are probably not supported by the evidence of a benefit.
So our current thinking is not to nove toward the, if you
wll, real-time test or up-front screen requirenent.

DR. BIANCO. | wanted just to ask a quick
guestion of Hira and Jay. So the fact that you, as you
said, that you are not noving towards donor screening,
does that nmean FDA woul d be supportive of a new process
approach by the whol e bl ood sector?

DR. NAKHASI: Go ahead.

DR. EPSTEIN: Well, | think what it neans is
t hat we woul d probably regard the testing as voluntary,
but that we m ght issue gui dance on what do you do if
you' ve done a voluntary test and you have a positive
result? So in a certain way that's nore flexible yet,
because in sone scenarios it may resenble screening, and
in other scenarios it may only be testing of outdated
recovered plasma. So | think that if we allowit to be

voluntary, then there will be a set of different



practices, but that we may have ultimately gui dance on
how to manage units and donors in the face of a voluntary
t est.

DR. BRECHER: O her questions or coments?

[ No response. ]

DR. BRECHER: |If not, thank you. W'IIl nove on
to the sunmary of bacteria and the BPAC, and Jay is going
to be presenting that.

DR. EPSTEIN: | apologize. | have no slides.

We had anot her person preparing a presentation who
unfortunately could not be here today, so I'mgoing to
pinch hit.

" mgoing to sunmarize the discussions that
transpired regardi ng approaches to control bacteri al
contam nation of transfusible conponents, also fromthe
sanme nost recent neeting of the Blood Products Advisory
Commi ttee on Decenber 12, 2002.

The di scussion was opened with a sunmary on the
significance of bacterial contam nation, and the
candi date detection, and other intervention
nmet hodol ogi es. Mark Brecher has al ready conprehensively
reviewed this at this nmeeting, and I'll just sinply flag
that there's a generally accepted figure that with state
of the art procedural controls, contam nation rates of
the order of 1 per 1,000 to 1 per 2,000 of platelet units

will occur, that the sources of contam nation i ncl ude



bacteria on the skin surface, skin plugs that are cored
out by the needle which then nay contain bacteria in the
deeper parts of the skin tissue such as follicles and
gl ands, and occult bacterem as in the donor who presents
as asynptomatic, and then perhaps | east comonly,
envi ronnental contam nation of the collection system

Now, the nmethods that were reviewed included the
culture, the urine dipstick, the pH, the gram stain, the
swirl test for the platelet, nucleic acid detection,
automated culture. And then we tal ked al so about the
ef fectiveness of arm preparation, a diversion pouch, and
t he whol e concept of a quality control versus pre-rel ease
screen. So again we've already heard many of the details
and | won't el aborate on those.

We then provided an update, where we were with
t he diversion pouch, which had been discussed at a
previous neeting of the Blood Products Advisory
Committee. Dr. Vostell [ph] and our group reviewed the
data, which were again sunmarized here today, on the
reduction of contam nation in units for which the initial
coll ection volume generally of the order of 20 to 30 m's
has been diverted. And the conclusion fromthe previous
Bl ood Products Advisory Committee, that those data were
not in and of thenselves sufficient to be a basis for
l'icensing clainms or approval clainms for devices for

reduction of the frequency of bacterial contan nation of



units, but that nonethel ess, FDA would proceed to approve
di versi on pouches which net the mechani cal
characteristics. In other words, that they would have a
uni di rectional flow, you know, no back flow, and that
t hey would coll ect sufficient volume, and that the
process didn't interfere with the collection otherw se,
and that they maintain the closed system

So we have in fact received a nunber of
subm ssions for collection systens, including diversion
pouches, and they're under review, and it would be our
intention to approve them as alternative collection
systens without necessarily them being specifically
| abel ed for reducing bacterial contam nation. Further
val i dation could cone l[ater, and that would be fine, but
the products will becone avail able on the market.

We then noved to a discussion of several issues.
First is the question, whether the FDA ought to respond
to the AABB proposed standard to prefer the nodified arm
preparation, using 70 percent isopropyl alcohol followed
by 2 percent tincture of iodine above the current
povi done i odi ne procedure. And of course the studies
al ready nmentioned were revi ewed, which showed an apparent
benefit of substituting that nodified procedure which, as
has been noted, is nowin use in a nunber of countries
such as the U K. However, on critical review of really

the world's literature on the subject, a nunber of papers



wer e di scussed which failed to show any statistically
significant difference between those two procedures or
indeed a third alternative procedure using al cohol alone,
and probably the nost conpelling of these was a paper

t hat conpared the frequency of a positive blood culture
in the hospital setting, based on the different arm prep
and there was sinply no statistically significant
difference. The only difference that was found was with
the use of green soap, which certainly should be
abandoned in any setting of blood bank phl ebot ony.

So the conclusion--well, I'lIl cone to the
voting--but the analysis there did suggest that the case
based on the two published papers is not conpelling. The
Comm ttee was then asked whet her available scientific
dat a support preferential use of isopropanol/tincture of
i odi ne procedure for the preparation of the donor
phl ebotony site, conmpared with the current standard
procedure based on povi done iodine preparation. And the
voting was 6 votes in favor, 7 votes against, wthout
abstention, and the nonvoting industry representative
indicated that he tended to agree with the yes vote,
effectively giving us a split vote.

And | think that our current thinking within the
Agency is that we don't think that the data set is strong

enough for us to make it a regulatory requirenment to



i mpl enrent the nodified procedure. However, we woul d not
i npose an AABB vol untary standard.

We then approached a second set of issues that
are actually somewhat linked. Dr. WIIlians described the
gqual ity control approach for detection of bacterial
contam nation that FDA is seeking to reconmmend. He
di scussed al so the |inkage to the question whether one
can take a quality assurance sanple by sterile connection
and still have the product in storage for its usual
outdate. The question then of the |evel of sterility
achieved with sterile connection devices was then focused
on in the light of a recent European report of a rather
hi gh rate of bacterial contam nations with the use of
these sterile welds. However, data were brought forth
bot h by Jim AuBuchon, based on studi es done at Dart nouth,
and al so by the manufacturer, Truman(?) Medica
Cor poration, which established that there is in fact a
very high | evel of reproducibility of the sterile weld,
that in the cases where the weld is unsuccessful, the
| eakage is obvious if one sinply | ooks, and that for
wel ds that have not visibly | eaked, the contam nation
rates are extrenely | ow.

So the Committee was then asked a coupl e of
questions. First of all, with respect to the sterile
wel d, they were asked: do the available data on

sterility of the sterile connecting device procedure



support the use of this procedure to collect sanples for
bacterial detection fromindate platelet products? And
the votes were 13 in the affirmative, none negative and
no abstentions, and the industry representative agreed
with the affirmative vote. So that was unani nous in
favor of the reliability of the sterile connector, which
then makes it available to be used as a sanpling nethod
within the shelf |ife of the product.

The proposal on statistical quality control
focused on encouragi ng the use of validated nmethods to
rule out contam nation rates greater than 0.2 percent,
and one particular nethod was suggested based on certain
nunbers of periodic cultures over time. The Commttee
t hen was asked whether it concurred with FDA' s proposed
statistical approach to providing quality control for
pl atel et contamnation. |In this case there were zero
votes in the affirmative, 11 votes in the negative, and 2
abstentions, the nonvoting industry representative
i ndicati ng agreenment with the abstentions. The
significant comments fromthe comm ttee di scussion
focused on the concern that the nedical benefit of a
statistical quality assurance approach to nonitoring
pl atel et contam nation has not been validated in any
suitable | arge-scal e study, and that therefore we were
advi sed that we should be shy of pronul gating such a

recomendati on, which after all, represents quite a | ot



of investnent, is short of what people really want which
is arelease criterion assuring a sterile product or at

| east a product culture negative at the tinme of issue,
and that there was a | ot of concern about the specifics
of a particular statistical approach, whether it went far
enough.

And then the third i ssue that was brought
forward concerned efforts to design clinical trials to
val i date the cl earance of devices intended for the
screeni ng of platelet products prior to transfusion. And
a design, a specific design was proposed to eval uate
automat ed bacterial culture devices for the screening of
pl atelets, and to at the same tinme validate the shelf
life of a 7-day versus a 5-day platelet, coupling the
ext ension of dating with an antecedent cul ture.

The Comm ttee was then asked whether it
concurred that the data derived from FDA's proposed
clinical trial design in concept would be appropriate to
support the clearance of devices for pre-rel ease
screeni ng of platelet products for transfusion, and there
were 13 votes in the affirmative, no votes in the
negative, and no abstentions. The industry
representative agreed with the affirmative vote. The
Commi ttee did however comment that such studies possibly
woul d have to be both very large and very costly, and

t hat they enphasi zed that they would |like to see data



supporting the 7-day dating of platelets, and encourage
sone flexibility and inplenmentation of a 5- versus a 7-
day pl atelet.

There were a nunber of--1 didn't nention--
presentations in the open public hearing, representing
both industry, the product manufacturers' bl ood
col l ection establishments and hospitals.

So the FDA has not yet followed with any policy
statenents in these areas, but | think that the nessage
that we've received stay neutral on the revised arm prep
go ahead and approve diversi on pouches as alternative
coll ection systens, and back off a little bit and do sone
scrutiny of the value of quality control procedures, and
by all neans encourage and go forward with studies that
woul d support approval of devices for pre-rel ease
bacterial screening of the platelet product with or
wi t hout extension of platelet dating.

So that's where we are.

DR. BRECHER: Thank you, Jay. Comments or
qguestions for Jay?

[ No response. ]

DR. BRECHER: Jay, could you maybe comment on
how big a study m ght be needed?

DR. EPSTEIN. Well, I think two factors govern
that. One is the belt line. |If basically the boss test

or standard is the culture at issue or outdate, what is



t he necessary denom nator to adequately nmeasure the
sensitivity of the up-front culture? Now, statisticians
can give you nunmbers, and there will be confidence bounds
based on any given denom nator. The question is: what
woul d be sufficient? | think sonething in the

nei ghborhood of 50 to 100 positives detected in the real
world would give us a pretty good assessnent of the up-
front culture, although it would probably not neet a | ot
of statistical rigor. |In other words, when you applied
statistics, you' d get a confidence interval, it would be
wi de. But for instance if you had only one failure out
of 50, I think it would give us fair confidence that the
up-front culture is in fact pretty good.

Then the question is: well, what's the expected
frequency in the study? Because that will then drive the
study because you want to try to achieve the necessary
denom nator. And a little bit that depends where you go.
| f you have centers that are achi eving contam nation
rates of .5 percent or less, then it's going to take you
a very long tine. |If you have centers that unfortunately
are only achieving rates of 1 or 2 percent contam nation,
then it doesn't take very long or |arge nunbers. So
assum ng that the studies are only done in the state-of-
the-art centers, then you're tal king about rates of about
1in 1,000, and so | think you're tal king about sonething

in the ball park of 50,000 sanples done prospectively in



order to target a denom nator of the order of 50, which I
think is sort of a bare bones m ninmumto say anything
renotely statistically nmeaningful. But | think that
nunbers |i ke that are achievable if there were a
concerted effort to do this in a nmulti-center study. And
as | said earlier, with the candi date AABB standard
calling for routine use of culture, even if that's done
in the quote, unquote, "quality control node" as an up-
front culture, the systemas a whole has the opportunity
to do sone endpoint culturing of a subset which will then
give us the answer.

So, a large nunber of centers are going to be
doing it up front, and we need only some of themto do
the outcone culture, and then we'll get our answer. So |
think that's back of the envel ope, and what we woul d do
is respond to a specific proposal. But | think that
t hose are credible nunmbers.

DR. BRECHER: And will they have to be outdated
pl atel ets or would you take an issue culture?

DR. EPSTEIN. Well, | think that the concept is
that you want to know what it predicts in the real world,
and one of two things happens. Either you issue the
pl atel et and your interest is to know what was true at
time of issue, or you don't issue the platelet and you
can gain scientific information by culturing the product

you woul d otherw se discard. 1In fact, the culture at



outdate is the nore powerful of the two tests because it
gives all the slowgrowi ng organisns a chance to
replicate. But | think that we certainly could accept a
study that contained both of those endpoi nt measures.

DR. BRECHER: Thank you, Jay.

DR. EPSTEIN. Let nme just say that if the study
includes the 7-day outdate, it would be inportant to make
sure that a significant subset included culture at day 7
because there is the concern that you m ght have with the
up-front culture detected all the rapid growers, and by
extension of dating, allow the possibility for a new era
of sl ower-grow ng organisns to becone the |ead issue. So
we woul d want to nmake sure we didn't mss that.

DR. BRECHER: So clearly outdate or say 7-day
pl atel ets would be the optinmal design. | take it aerobic
cultures would be sufficient. W wouldn't have to do
anaer obi c?

DR. EPSTEIN. Again, this is a debatable point.
As you well know, the two systens approved for quality
control bacterial testing differ in that one system has
anaer obi c bottles and the other does not have an
anaerobic system However, the evidence is that the vast
maj ority of significant infections are with the aerobes
or at least facultative anaerobes and woul d be detected
in the aerobic system So |I think that's a discussion

item At this point intime | wuldn't preclude a study



that studi ed only aerobes and facultated anaerobes, but |
think we want to be sure we're doing the right thing
t here.

DR. BRECHER: Questions, comments? No question
about automation, Celso? No?

DR. BI ANCO. You asked all the questions.

DR. BRECHER: AlIl right. Then this concl udes
t he presentation portion of the neeting. The floor is
now open to public coment. Oh, one--

DR. NAKHASI: | just wanted to rem nd people,
because | think Jay nentioned earlier, to rem nd people
that we are having a Blood Advisory Commttee Meeting on
March 13th, where we will be discussing West Nile virus
update. And the purpose of this update is to really
bring up to speed what is happening with the industry
folks with regard to testing. As you heard yesterday,
testing should start in beginning of sumrer, so we'll be
hearing fromthe update fromthe industry, how far they
have reached in the tests and seropreval ence studies, and
al so fromother people. So I think I just want to rem nd
t hat we have that West Nile virus on the workshop. It
will be an informational session.

CAPTAI N SNYDER: \Where is that?

DR. NAKHASI: Bl ood Advisory Comm ttee Meeting,
where it is, | think I don't know. You will get a

notice. You will get a prior notice.



DR. BI ANCO  Hyatt, Gaithersburg.

DR. BRECHER: So we're not open to public
comment. |If sonmeone has a public comment, they can
approach the m crophone, identify who they are, and who
they represent if they represent a group, and |I'd ask
t hat people not read too long a witten kind of--we can
certainly put sonmething into the mnute if they could
just hit the highlights of what it is they want to
di scuss.

MS. DeSI MONE: Thank you, M. Chairman. M nane
is Anna DeSinone. |'mthe past president of the
Hermophi |l i a Associ ati on of New Jersey. M son, Max, is a
child with henophili a.

And as you know, persons with henophilia rely on
clotting factor replacenment. As a consuner |'m pl eased
the Secretary and Dr. Slater find the work of this
Comm ttee val uabl e enough to continue its existence.

It's such an inportant forum |'m especially encouraged,
M. Chairman, that you chose to review the events which
br ought about the creation of this Commttee, the HV

bl ood crisis and the 1 OM report.

Listening to the information at this neeting,
two themes resonate profoundly for me. The first is
conflict of interest anpbng experts. Expertise does not
exi st within a vacuum and in the summary fromthe | OM

report, | quote, "One of the difficulties with using



experts to give advice is the interconnections that
experts accunul ate during their careers. As a result, an
expert may have a history of relationships that raise
concerns about whether he or she can be truly inpartial
when advi sing a course of action in a conplex situation."”

And the second thene is the public's perception
of blood safety. Wth all due respect to Dr. AuBuchon,
the nmedia is not responsible for the public's distrust
regarding the safety of the blood supply. Look at the
hi story. The public is distrusting because of the
insensitive response patients received when there was
anpl e informati on, know edge and technol ogy available to
i nprove the safety of blood and bl ood product. This
technol ogy at the tine was not deenmed cost effective. W
in the henmophilia community were told there was a
statistically negligible risk of contracting H'V from
clotting factor. There are thousands of people in our
community for whoma statistically negligible risk becane
a death knoll.

Thank you very nuch.

DR. BRECHER: Thank you.

MS. GREGORY: |'m Kay Gregory, Director of
Regul atory Affairs for the AABB. This neeting | think
has been very good. W' ve heard a nunber of issues that
we've all been struggling with. | congratul ate the

Committee on the thoroughness of the review



But I'm here to nention a couple of other things
that need to be considered any tinme we're going to talk
about priorities for blood banks and what they should be
doi ng.

The first of these really has to do with donor
screening initiatives or donor questioning, donor
interviews. And this Conmmttee hasn't heard a | ot of
about it. Sone of the other commttees have. But the
AABB does have an inter-organizational task force working
on a uni form donor history questionnaire. It's really a
cooperative effort of all the bl ood agencies as well as
the FDA and the CDC, and we have devel oped a streanlined
guestionnaire for donors. W hope it will make our
donors a little happier. W've also worked on an
abbrevi at ed questionnaire, educational materials that
w ||l be standardi zed, a nedication deferral list, and
then finally, a user brochure that describes how the
bl ood centers could be expected to use each of these
materials. And | think this is an inportant initiative
because this is really the first time ever that there has
been an attenpt to find out whether the donors actually
conprehend what we're asking them

We did this in a couple of ways, by doing focus
groups, and also by doing cognitive interview ng that was

done by the National Center for Health Statistics.



The second thing is, we're going to be tal king
about resources and how nuch noney does it take to do
everything. This particular project was done on a very
shoestring budget. The only noney we were able to get
from anyone was a grant from NHLBI. And George, |'m
sorry, I've forgotten the amount. | think it was $80, 000
to get the cognitive interview ng done.

The reason I'mnmentioning it nowis this really
needs to be an ongoing project. It's not sonething that
you do once and then forget about. There are always new
donor questions that we're considering addi ng, and we
need to continue the evaluation of the questions, at
| east to see if the donors conprehend them And in the
future | can see that the next step is going to be to
devel op these questionnaires so that they're useful for
conmput er-assi sted self interviews and probably with audio
conponents involved. So in any prioritization of what
bl ood banks are going to be doing, we need to renmenber
that this has got to be a big change for blood centers,
and this needs to be included in their prioritization
list.

And then finally of the projects that's been
draggi ng on and on and on, and | know M ke wi shes that we
woul d get it finished, and that is to change | SVT 128 bar
coding for all of our blood products. One of the mgjor

advantages of that is that it does allow you to track



your units nmuch nore carefully in that it will do away
with duplicate numbers. So if I'ma transfusion center
and | get blood in fromtwo different collection
facilities, I will not |longer get two units that my have
t he exact sane identification nunber on it. So while
these may not be directly related to transfusion
transmtted di seases, as sonme of the things you' ve been
di scussing today, | think they do need to be included any
time you're making a priority list of what things should
be addressed in bl ood banks.

Thank you.

MR. VOGEL: M. Chairman, Conmm ttee nmenbers, ny
name is Rich Vogel, and I'm a nmenber of the Henophilia
Associ ation of New Jersey and i medi ate past president of
t he Henophilia Federation of America. More inportantly,
" ma consuner of blood products, having severe
hemophi | i a.

|"ve found the past few days' presentations very
informative and, for ne, very appropriate. |'ve been HV
positive for over 20 years and probably hepatitis C as
| ong, both courtesy of blood products. |[If that's not
enough, | recently acquired Parvo B19 virus and Lynme
di sease, both at the sane tinme. So, as | say, the past
few days have been very interesting.

Wth resurgence of HV in the general

popul ati on, especially with the younger generation, it



woul d seem now woul d not be the tinme to feel that there
is little or no risk of HHV in the blood supply and to
elimnate new technol ogi es such as NAT testing.
By definition, transfusion nedicine is that
mul ti di sciplinary branch of nedicine that focuses on all
of the avail able nedical, scientific and technical
information applicable to the benefit of patients
receiving all blood products or related materials
produced by nol ecul ar bi ol ogy or bi otechnol ogi cal
t echni ques.
Those engaged in the practice of transfusion
medi ci ne have the responsibility of integrating the
vari ous concepts, techniques and other el enents of
rel evant knowl edge fromthe various contributing
di sci plines, such as clinical nedicine, epidenm ol ogy,
hemat ol ogy, stemcell biology, immunol ogy, m crobiol ogy,
nol ecul ar genetics, protein chem stry, transplantation,
i mmunobi ol ogy, as well as health research net hodol ogy.
Bl ood banki ng and the manufacturers of bl ood
products have historically been relatively outside the
i nfluence of regulatory authorities. This all changed wt
the transm ssion of HI'V in the blood products. The bl ood
banki ng i ndustry has enbraced, although not too
ent husi astically, the principles of systematic quality

managenent and good manufacturing practices.



It is well known that many adverse reactions
associated with transfusion of platelets and red bl ood
cell units are caused by the unwanted passenger in these
products--the donor |eukocyte. The past decade has seen
a significant inmprovenent of technology in the renoval of
| eukocytes from bl ood products, and reports of the
potential benefits of |eukoreduction have continued to
accrue, yet sone issues remain controversial, nost
importantly, cost-effectiveness.

Anot her issue this Commttee spent tinme on was
the HI V-Hep C | ookback. The New South Wales Division of
the Australian Red Cross bl ood services inplenented a
very successful H V | ookback, establishing and
mai ntai ni ng an observational database. This database was
an integral part of several research projects that
contributed significantly to understandi ng H V pat hogens.

The informati on obtained can then be used to
descri be the natural history of transfusion-transmtted
i nfectious di seases and di sease pat hogens. Worthwhil e,

i ndeed, yet the controversy here, once again, becane
cost-effectiveness.

We, in the henophilia community, would urge this
comrittee to continue with their excellent
recommendati ons and to | ook beyond the cost-effectiveness

and adopt to recommend the use of NAT testing across the



board and to continue to make the bl ood supply and bl ood
products as safe as possible.

As experts, society puts their trust in you to
make proper, life-saving decisions for all. Don't |et
them down. In the words of the great phil osopher, M.

Spock, the needs out of the many outwei gh the needs of

t he one.

Thank you.

DR. BRECHER: Thank you.

It's interesting to have heard fromall of these
experts and authorities. It remnds nme of I think it was

sonething, if | can paraphrase what Al bert Einstein once
said, he always had a little bit of contenpt and

di srespect for authority, and it was God's revenge that
he made him an authority.

[ Laught er. ]

DR. BRECHER: We're now noving into the session
where the Conmittee will discuss what recommendations it
woul d make, and we're open to recommendati ons.

Mar k?

MR. SKINNER: M. Chairman, | nentioned
yesterday norning, and | do have copies of a resolution
that | would like to put forward, relative to the use of
reconmbi nant products, and what we're seeing IS occurring
around the country. | think the resolution is pretty

straightforward. I1t's available on a disk if the fol ks



want to put it up on the screen, if there's not enough
copies for the group

Basically, what it does is it has five "whereas"”
clauses that sinmply recite sone facts; the first of which
is a reference to the CMS manual, which uses outdated
term nol ogy, referencing the old heat-treated and
nonheat -treat ed products, restating verbatimthe two
previ ous recomendati ons of the Commttee on the use of
reconbi nant products, acknow edgi ng that the |eading
medi cal and scientific body that nakes recommendati ons on
hemophilia care, MASAC, has adopted these
reconmendati ons.

And then, lastly, part of which is leading to
this recomendation, is information that was available to
MASAC at their l|ast nmeeting, where they' ve taken note of
a pushback on the use of reconbinant factor, particularly
in light of patients who altruistically agreed to change
back to plasma-based products and now are wanting to go
back to recombi nant products, that there's been sone
resi stance on the part of at |east one insurer, and now
the trend that we're seeing, in |light of state budget
constraints to resist allowing patients to remain on
recombi nant products.

So what I'"msinply asking is that the commttee
reaffirmits previous statenents w thout change and that

it elaborate on the one previous statenment, where it



tal ked about renoving inpedinments to i nsurance, access
for reconbi nant products by sinply asking the secretary
to work with Medicare to update their guideline to renove
t he outdated term nol ogy, which is inappropriately being
used to restrict the use of reconbi nant products.

| woul d nmove adoption of the resol ution.

DR. BRECHER: We're going to get the wording up
on the screen in just a second.

The Comm ttee nenmbers have copies in front of
them  Suggestions, coments, word changes?

Let's just pause here for a second until we get
it up on the screen.

[ Pause. ]

DR. BRECHER: Jay?

DR. EPSTEIN:. Mark, could I just ask you to
explain a little bit how does the current term nol ogy
interfere with the rei nbursenment?

MR. SKINNER: And | do want to distinguish
between this is not a discussion of reinbursenent |evels,
which is a separate discussion that's occurring. This
really is a discussion of speaking of access to the
products, and there has been confusion, and we' ve heard
it either through the rei nmbursenment specialists of the
provi ders of the products, that by speaking to heat-
treated and nonheat-treated varieties, when we're

actually now tal king about newer generations that didn't



exi st at the tinme that these products were devel oped,
that the | ack of the term nology of reconmbinant in those
guidelines is |eading people to believe that it's
acceptable or that there is not an obligation or it's not
i nportant that they include reconbi nant as an avail abl e
product for the doctor and the consunmer to choose from

DR. BRECHER: Jean?

DR. LINDEN: | have a simlar concern and
guestion. | nean, there's reference here to the
provi sions being a problem but we have not been shown
the provisions, so | don't think I can conclude that the
provi sions are a problem All there is that there's
out dat ed nonencl at ure.

MR. SKINNER: | actually do have the full text
of the | anguage here, which | would be happy to read. |
did footnote a reference, so it's fully docunented in
terms of actually what it is.

There really is one paragraph that is relevant.
This is fromthe carriers manual. |t has a general
section, then it has a reinbursenent section, and then
what the |anguage is to which I'"mreferring--pardon ne,
if | paraphrased it inappropriately--is:

"Rei mbursenment is based upon the |east-
expensive, nedically necessary blood-clotting factor.
The bl ood-clotting factors are avail able both in a heat-

treated variety and a nonheat-treated variety. The Food



and Drug Adm nistration has determ ned that both
varieties are safe and effective. Therefore, unless the
prescription specifically calls for the heat-treated
variety, reinbursement is based on the | east-expensive,
nonheat-treated variety,” and then it goes on to talk
about billing practices and frequency of use.

DR. BRECHER: Mark, just to clarify, this is
from one state?

MR. SKINNER: No, this is, | believe, fromthe
CMS gui delines that they provide to carriers for use in
rei mbursenent.

DR. BRECHER: Cel so0?

DR. BIANCO  Mark, | wll express very nmuch ny
feeling here. | think that, in principle, in ny
position, | feel that people being treated for henophilia
shoul d have access to reconbi nant products, and if this
was the resolution, and reaffirm ng previous resol utions
of this Committee, | would feel very confortable to say
Sso.

When you put all of these legalities and all of
t hese issues, | know even asking the regul ators, Dr
Epstein or Dr. Linden, about that, and | think that we
have to urge the Secretary to continue followi ng that in
terms of renoving the barriers, whatever barriers they

find.



So | woul d suggest that these be reduced, at
| east for my confort, to maybe a paragraph

MR. SKINNER: | guess what | would say in
response, and | understand your concern, is that as we
| ooked at, yesterday norning, and received the report of
where things have been, we, in fact, it was noted, at
least in the first draft, that great success had been
made in transition to reconbinant, but it also went on to
tal k about insurance barriers.

As we identify specific itens that have not been
addressed, | viewthis as really follow ng up on what
we've already said. W' ve identified a specific
i nsurance barrier that's within the purview of the
federal government that this Commttee can nmake a
reconmendati on on.

So what we're really tal king about are
activities to achieve the goal and directing the
Secretary's attention to a specific item sinply
reaffirmng what we've said before, that's already on the
books, and now we can offer some gui dance that can nmake a
real difference in a very tinely fashion.

DR. BIANCO Yes, but the role that | see for
this Commttee is the big policy picture; it's not
pi cking here and there fromthe bureaucracy, where the
obstacles are. | think that if this Comm ttee provides

t he overarching support, that is, for the henophilia



organi zati ons and physicians treating henophili a,
hemophilia treatnment centers, to go after and say, | ook,
the Blood Safety and Availability Conm ttee made that
resol uti on and made that recommendation to the Secretary,
we'd want to foll ow up. Those are the specifics.

MR. HEALEY: WMark? [1'd just like to say |
think, Celso, that's exactly what this recomendation is
trying to do. |If this Commttee does enbrace this and
resol ve the docunent that's been presented here, this is
a tool that those henophilia treatnment centers, that
t hose doctors, that all of those people you just |isted,
can then use to make sure that adequate reinmbursenent is
put in place to make sure that the appropriate | anguage
i's changed.

So | think the request here, and our action,
wll result in a tool that can be used to effectuate
exactly what it is you said our ultimate responsibility
i s.

MR. WALSH: M. Chairman, a different consuner
perspective is, is that timng is of the essence here,
and there are state Medicaid offices making
determ nations right now about what access to therapy
i ndi vidual s with henophilia have.

| think it's extrenely inportant that we break
t hrough the potential bureaucratic delays in interpreting

what we're asking for and speak directly to the point,



and | would certainly enbrace this and woul d wel conme an
opportunity to second this notion.

DR. CHAMBERLAND: |'m obviously not a voting
menber of the Commttee, so | guess |I'msort of reacting
to this generically in that, while it's definitely true
that this issue has conme up in previous neetings, ny
recall is that this has been in the context of when there
was nore di scussion and presentation of information about
this in the neeting, and | guess | just am concerned
because | just don't think that there's been a
presentation, a nore fuller presentation, of information
about this. CMS is not even here at the table.

So I"'mjust, as | said, I'"'mjust reacting to
this sort of generically as to how the Comnmttee usually
handl es issues that are brought before it to deliberate,
di scuss and vote upon. Maybe this is sonething that
should be nmore fully exam ned on a future agenda,
what ever. But as | said, as a nonvoting nmenber, it's
just kind of an observation about this.

DR. BRECHER: Keith?

DR. HOOTS: | wunderstand that perspective, Mary.
"' m concerned about the exigency that Mark alluded to. |
mean, there clearly are incidences where states,
enpl oyi ng the | anguage or at |east alluding to the
| anguage that Mark has stipul ated here, have nmade a

guantum | eap to their own Medicaid coverage progranms by



denying both children and adults access to reconbi nant
Factor VIII.

So I'm concerned that a |long scrutiny of this
whol e issue, particularly as it relates to | anguage of
very outdated and arcane former HCFA | anguage, woul d
unnecessarily delay the consideration.

DR. KUHN: | wanted to say, personally, that I
have been at |least in consultation with sonme of these
state Medicaid offices in which they are using this
manual | guess as their authority to continue to use
antiquated, | guess, treatnent, and by doing so they're
setting up a barrier, whereby people or patients cannot
have access to the reconbi nant.

And | believe that it's tinme that we nove or
help the CMS nove toward a 20th century perspective,
especially in light of the recommendations that we have
made. | just believe that these probably have not been
filtered down. They probably have been filtered down
verbal ly, but since they have not been in witing, and
they still are using an old manual, they are still
| ooking at henophilia treatnment as it was in the early
'80s, and they're not looking at it as in light of
recombi nant technol ogy.

So | really believe that this is a good and a
timely recomendati on which is very inportant for access

to reconbi nant therapies for people with henophilia.



DR. BRECHER: John?

DR. PENNER: We've visited this situation before
extensively. | think we've covered it all. CMS is not
here, but they frequently don't show up anyway, and as
far as I'm concerned, | think we ought to proceed with
sonet hing that we have sufficient know edge for, and
woul d call the question.

DR. BRECHER: | suggest a conpronm se that we
have suggested using in the past, in that since this is
sonewhat off the topic specifically of this particular
meeting, | think that it's an inportant issue that can be
conveyed to the assistant secretary in the formof a
letter fromthe Chair that Mark and I can work on and
that can be made public, but I don't think it needs to be
an official recommendation fromthis particular neeting.
Woul d that be an agreeabl e option?

MR. SKINNER: | actually would prefer to have
the official mark of the Committee. | think to get the
notice of what's actually occurring in a very tinely
fashion, and I don't want to force this to a vote at ny
own jeopardy, | mean, | would be curious what others
t hought as well, but know ng that npost state |egislatures
have begun, that the budget, that 49 of the 50 states are
running a deficit, and Wom ng, the only one that says

they aren't, is probably in denial.



This is an issue that a | ot of states are going
to be grappling with, trying to figure out how to manage
their budgets, and this is four square in front of them
We' ve heard anecdotes now out of at |east four states, if
not nmore, in terns of henophilia being the target for
cut backs in the state budgets.

We're at the very beginning of the legislative
cycles, and they're going to nove rapidly, and I think a
strong statement--1 really view this as an extension, and
a clarification, and interpretation of our work. |
really view this as no new policy change. [It's sinply
trying to reinforce, in the strongest way possible, and |
think a vote of the Committee is the way to achieve that.

DR. BRECHER: How about an alternative
conprom se, just to keep it sinple and short. |[If we go
down to the third paragraph of this docunent, if we
"reaffirmthat every effort should be made to nake
reconmbi nant clotting factors available to all who would
benefit fromthem and all barriers..."” and insert a
parent hetical statenment, "including the use of old

term nol ogy," closed parenthesis, "...to conversion from

human reconbi nant clotting factors should be renoved."”
It's short and sinple. | think it gets to the

poi nt that you want to address. Wuld that be nore

acceptable to the Commttee? W have three choices:



We have the choice of witing a letter fromthe
Chair, in conjunction with a subconmttee that can be
del egated of this Commttee. M sense is that the
Comm ttee does not want to do that.

VWhy don't we just take a vote of voting nmenbers,
who woul d prefer that we do that?

[ Show of hands. ]

DR. BRECHER: AlIl opposed?

[ Show of hands. ]

DR. BRECHER: So we're not going to do that.

A second option is to go with this shorter
reaffirmation, with the insertion of just a few words
about term nol ogy, which seens to be the biggest problem

Vot i ng menbers, who would favor--

DR. PENNER: Can you pl ease ask the proposer?

DR. BRECHER: |I'msorry, we need it to be
pr oposed.

MR. SKINNER: | would have to say this
resolution is a collective work product of a nunber of
people offering input, and if some who are closer to it,
to some of these individual instances than nme, believe
that would give sufficient weight to carry the nessage,
then I would defer. M sense is it does not; that having
a full restatenent that puts in one place so now we have

a physical docunent that we can show in context of the



whol e |inear discussion that's occurred by this Commttee
and others around it, I think would be the strongest.

DR. BRECHER: Mark, | would see that as the
third option that we would vote on.

MR. SKINNER: So | guess ny preference still is
the original, unless ny colleagues tell me that | am
overzeal ous in ny pursuit of the resol ution.

DR. BRECHER: Fair enough. W're not going to
wite a letter. W're going to do one of these two
things, either a truncated version or the full version.

Al in favor of the truncated version?

' msorry, Jean?

DR. LINDEN: Can you please clarify exactly
what's in the truncated version; it's the third paragraph
and the | ast paragraph or what?

DR. BRECHER: Let nme wite it on the screen.

[ Pause. ]

DR. BRECHER: This is the truncated term nol ogy
that | have proposed. "The Advisory Commttee, w shes to
reaffirmits previous recommendati on regarding
recombi nant clotting factors.” No, that's not it. \Were
did it go on the page? Go down a bit.

[ Pause. ]

DR. BRECHER: "W reaffirmthat every effort
shoul d be made to make reconbinant clotting factors

avail able to all who would benefit fromthem and all



barriers, including the use of outdated term nology, to
conversion from human reconmbi nant clotting factors--"

DR. Bl ANCC Mar k? Cel so.

DR. BRECHER: Yes, Cel so0?

DR. BIANCO. | would add the word "including the
current use of outdated term nology" to just enphasize
that this is the--

DR. BRECHER: We could do that.

Any ot her suggestions?

[ No response. ]

DR. BRECHER: So this would be the shorter
version. So this is option two. Option three would be
this |longer version.

MR. SKINNER: If | could just ask a question of
process. So the process would be to take an up or down
vote on this. [If it was voted down, then we would go
back to the original nmotion and have an up or down vote
on it?

DR. BRECHER: Correct.

DR. GOWPERTS: | would be confortable with it,
but do believe that the two first paragraphs of the
original statement, the linking with CM5 to Medicare
coverage decisions and policies of state Medicaid
agencies, | think that those are rel evant.

DR. BRECHER: 1've lost nmy copy. Can | |ook at

your copy? |'ve lost ny copy.



[ Pause. ]
DR. BRECHER: So what's the Committee's
sentinment? Should we include those first two paragraphs

in the shorter version or not?

DR. PENNER: | think they're pertinent, too.
quite agree. It really provides an enphasis.
MR. HEALEY: | think by the tinme you add the

first two paragraphs, you're pretty much back to the
original as it is, and I think there m ght be support for
t hat .

DR. BRECHER: Yes?

DR. HAAS: May | recommend the voting strategy
that we vote on the original proposal, and then if that
doesn't work, go to an anended one? That would seemto
me to be a little nore in the flow of the way things are
done.

DR. BRECHER: We can do that. That's a good
suggesti on.

Al'l of those in favor of the full proposal,
voti ng nmenbers?

[ Show of hands. ]

DR. BRECHER: Ten.

Al'l of those opposed?

[ Show of hands. ]

DR. BRECHER: So it's 10 to 3.



CAPTAIN McMURTRY: Can | see the nay votes

agai n?

[ Show of hands. ]

DR. BRECHER: So the full motion will carry. W
will insert that.

DR. EPSTEIN: Can you just read the vote?

DR. BRECHER: |I'msorry? 1It's 10 for the full
| anguage of this recommendation and 3 were opposed. So
we' Il accept this resol ution.

New resol utions?

DR. DAVEY: Mar k?

DR. BRECHER: Yes, Rick?

DR. DAVEY: | wonder, before we get into
proposing resolutions, if the Commttee would like to
discuss a little bit about how we're going to approach
prioritization? | mean, that is the topic of the day,
and just based on the discussion of yesterday, which I
think we all found interesting from our ethicist
col l eague, | would propose we talk a little bit about the
framework that we're going to use for prioritization, the
bi gger picture, if you wll.

Just a couple of thoughts that | have. It
appears to nme that we westle always on this Conmttee
bet ween the bigger picture of doing all we can for the
i ndi vi dual, neaning that we do everything to prevent one

case of a disease, one extrenme. Perhaps, with the other



extrene, we put great weight on what we m ght cal
resource allocation and donor issues and supply, and
there's a conti nuum

We all, maybe individually, we m ght come down
in different places on that continuum but it's a bigger
pi cture wei ghing the individual against societal issues
of resource allocations and bl ood supply that | think we
wrestle wth.

| would like to think the interesting range of
transfusion-transmtted di seases that we di scussed over
t he past two days, that we could al nost begin to
prioritize what are key to protect the individual.
think we all would agree that H V m ni pool, perhaps
bacterial detection, mght be on that extrenme. \While,
per haps on the other end of the list, which could be
considered to be elimnated in the interests of resource
all ocation, we mght | ook at, obviously, p24 antigen,
which is already on the skids to perhaps | eave us, but
maybe syphilis testing. Sonme of us m ght want to
consi der the European vCID ban on that end of the
spectrum

But | think I'd |ike to open the discussion a
little bit to how we're going to draft some resol utions
in the context of this bigger picture of prioritization.

DR. BRECHER: Jay?



DR. EPSTEIN: | would just like to coment that
the context of prioritization is conditioned by the real-
world environnment. What | nmean to say is that there is
sort of a m xture of what can be proactive and what can
be reactive. For exanple, sone things present thenselves
as opportunities because the technol ogies exist, and then
the problemis noving the systemto use them O her
t hings are problens that we know need sol ving, and sone
of those fall into bins where there are resources and
others fall into bins where there aren't resources.

| guess nmy concern fromall of this is that,
whereas, it's inportant to talk about priorities, | think
that we have to also talk about how decisions are nmade to
al l ocate resources; you know, what is it that we need to
do to nove the systemin a given direction, at a given
time, on a given issue? Because | guess nmy concern in
the end is, you know, a | ot of people generate a |ot of
lists, but then there's frustration about things that
didn't happen, and so what sense does it nake to just
tal k about the list?

DR. BRECHER: Yes, | agree with you, Jay. |
think there's been a lot of frustration not only of
generating lists, but the resources that are being
al l ocated are not where sone people think they should be
al l ocated, and the question | think to this Conmttee is

how do we do a, if we're not doing a good job, which may



be an assunption, how do we do a better job of allocating
resources to where they need to go?

Chris?

MR. HEALEY: Doesn't that really kind of depend
on two factors? | nmean, first is what are the risks?
What are the health threats to the bl ood supply? And
t hen, secondly, | think you said it, Jay, what are the
opportunities to inpact those? Your top priority m ght
be bacterial contam nation, but if you don't have any
means to inpact that, then that's not going to be what
you act on.

So you have to match up those two things where
the threats exist and where the opportunities to have an
i mpact exist, and then recommend the resources be devoted
where you're going to get the best return on that
comm tment of resources. So | think there are kind of
two tasks there.

DR. BRECHER: So what would be the--we're
advi sing the governnment what would be the best
recommendati on we could have to try to match those two
t hings? How should they | ook at the bigger picture and
make their choices? Can we make a recommendati on that
woul d hel p the governnent neke those choices?

DR. PENNER: The Committee really is in the
position, as advisory, to be able to create or push an

agenda, to a certain extent, as we see a safety problem



devel opi ng. Al though one has to be practical, as Jay is
saying, in what one is able to do, if you sit back and
just wait for opportunities, then you're not allow ng
yourself to make those opportunities. In other words, |
think we have to be able to be practice on areas where
the Commttee feels there is a necessity and push or urge
t he governnent to respond to those needs.

So | don't think--it's obviously a bal ance- - but
| don't think we ought to downplay the fact that this is
the Commttee that should be recognizing the threats and
then trying to urge on any activities, whether it's
practical or not, recognizing that we're trying to defend
the public on sone of these matters.

DR. BRECHER: M ke?

DR. DAVEY: Well, I'mnot sure | quite agree,
John, that our role is to identify, if |I'm capturing what
you said correctly, to when we identify a threat or a
potential threat, that it's our job to do whatever is
possible to interdict that, if |I'm capturing your
t hought .

| think the charge today is how can we identify
and interpret those risks in the larger context of other
political, financial blood-supply issues, which are often
very conpelling, also, but may not be as quick to grasp
as the immedi ate concern of that particular threat that's

presented to us.



| think the ethicist said something. W have to
be a little careful about letting i mmedi ate concerns
eclipse the bigger picture, and | think we have to be
cogni zant of that. |I|I'mreally not sure how to advise the
Secretary on this, Mark, but somehow we have to capture
t he bal ance here.

COLONEL FI TZPATRICK: | have a suggestion, and
if it deenms worthy, I'll put it up on the screen

|"ve tried to put together the agents or
processes that we've heard about the past day-and-a-half
that inpact primarily safety. W haven't really talked
about availability a lot. W've talked primarily about
safety.

My proposal would be, and as a liaison |I'm not
sure | can make a proposal, so one of you m ght have to
make that, would be that you forman ad hoc subcommttee
or you comm ssion a panel of experts or you conm ssion
the 1OM but that takes a long tinme, to review this nmaybe
as a genesis of a process and cone back to the Commttee
with a recomendati on of a process that identifies the
agents or processes that result in errors, result in risk
to patients, provide you a matrix in a way to determ ne
the inmpact of those. Are you inpacting quality life
years of a patient? Are you inpacting supply by 30

percent? What is the inpact of intervening and nmaking a



change that affects the safety of the product in regards
to that agent?

I f you discuss those interventions, and you
di scuss the weighting of the issues around them you can
cone up, | think, with a prioritization that takes into
context all of those real-world factors, and there's a
| ot of gray area there. |It's not a cut-and-dried nunmber
thing. But that would give you a process to | ook at new
agents as they come about, to | ook at West Niles as they
cone up, to |l ook at bacterial contam nation in the
context of everything else that's being | ooked at. And
then you could make a recomendati on about the allocation
of resources through the NIH or NHLBI or grant processes,
that says to the Secretary, of the nonies that are
avai l abl e to i npact on safety, perhaps FDA shoul d be
| ooking at regulating this item and awardi ng grants in
t hat way.

To ne, that's what we have | acked over the years
is the itemof the day, in its context, is very
i nportant, but we don't have a process that puts it into
context with everything else that's going on, |ike the
i npact of reconbinant Factor VIII availability and
rei mbursenent .

| think if there were a process you could
routinely use, then you could focus your discussion, and

t he presentations, and the agenda on things maybe in a,



not that we haven't been productive, but maybe in a nore
producti ve manner.

DR. BRECHER: M ght be able also to identify
synergies; for exanple, bar-coding patients would inpact
pharmaceutical errors in the hospitals as well.

Cel so?

DR. BIANCO | want to support what M ke just
said, not so nuch with the |ogistics of doing it, but
with the philosophy.

What | see is that our systemis driven to do
things in two ways: One is by a perception fromthe
regul ators or the surveillance systenms, the CDC, of
sonet hing com ng up, be it an anthrax incident, be it
West Nile Virus, or driven by industry, technol ogi cal
progress, by subm ssions that are exam ned one-by-one, as

they're submtted by the manufacturer, in a process that

is not publicly reviewed. |It's nmore of a technocratic
process that will say the product fulfills its clains or
not, and we'll get a stanp of approval.

That's actually the big difference that | see
between this Comm ttee and BPAC, the Bl ood Products
Advi sory Comm ttee. The Bl ood Products Advisory
Committee is |ooking at issues here, each one of themin
depth, and asking a commttee of experts about the

appr oaches.



| think our role is nore global, and that's why
there's so much diversity in this Conmttee, and | think
this was intentional, and we heard that fromthe
assi stant secretary for Health yesterday.

So | think that we have, maybe with the grid
that M ke Fitzpatrick is proposing or maybe suggesting
that a nore sophisticated grid be created, but we have to
| ook at how each one of those things that, when happening
nore or |ess at random as each one of those fields nove
or the epidem ¢ showed up, and how they fit together.

We heard about all of this infectious disease
t hat we know about in the |ast day-and-a-half, we heard
about errors that were not in the program but still
appear in all of the tables as very inportant in the |ist
of priorities, and | leave this roomsaying, if there was
a resolution that | would vote for, it would be a
resol ution of nore focus, nore resources to address
bacterial contam nation and errors.

| saw those as the top priorities, in ny mnd,
not that I'mignoring any other issues, be it Chagas, be
it whatever it is, but if | had one person, one |ab, one
dollar, that's where | would put it, if |I had to make
t hat choi ce.

So | want to support Dr. Fitzpatrick's grid.

DR. HAAS: | support the idea of trying to set

sone general paranmeters, but frommy very nonscientific



perspective, it seens to ne that we're tal king about at

| east two popul ations at work; the chronic users of blood
and the | ess-frequent users of blood. | think we have to
be careful, when we set those paraneters, that we don't
try and catch everybody in the sanme net.

DR. BRECHER: Keit h?

DR. HOOTS: | was just going to support what
M ke is proposing, too.

| think we've heard many tinmes both of duality
of impact. If you do one thing, it obviously has
repercussions nostly on supply, but even in ternms of it
may be that if we successfully achieve attenuation of
pat hogens from sone of the technol ogi es we've heard about
this norning, then we can free up resources that would
have been necessary to screen or at |east conbine
screeni ng.

But | think trying to create a system which is
what M ke is proposing, where we can | ook at it
reiteratively and globally, is a very good idea because
otherwise | think, and 1'lIl come back to this later on in
a different discussion, we do kind of end up revisiting
certain things that we thought we had maybe taken care
of .

| think if we force ourselves to have a
reiterative process, then we won't make that naive

assunmption that it's taken care of. Because, clearly,



nost of these things never quite get taken care of
anyway.

MR. WALSH: | would mrror what's been said
about M ke's proposal and would ask that he put his draft
up for us to review and wordsmith. | think it would be
very helpful if we went through that process.

DR. BRECHER: Chri s?

MR. HEALEY: | also agree. 1'd like to see
M ke's proposal. | think it's a good idea. Kind of
pi cking up on what Rick said, depending on how anbitious
the Chair wants to be, you m ght have kind of two
subcomm ttees; one who would be | ooking at current
threats to safety and the other m ght be | ooking at ol der
practices that were ainmed at safety that perhaps no
| onger are warranted, and those resources coul d be
reall ocated to current threats.

| s that sort of where you were going, Rick?

DR. BRECHER: It may not, and we nake
recommendations to the assistant secretary, and it may be
that we recommend that there be subcommttees of this
commttee to deal with those issues or we could recommend
that some other body be fornmed to deal with it, and maybe
fromw thin governnment, different agencies, CDC, FDA,

NI H, et cetera.
And the fact that if we make a resolution to

have a group to try and prioritize things, old or new,



doesn't nean that we can't have another resol ution saying
that at this current nonment in tinme, these are the two or
t hree biggest problens and deserve the governnment's focus
ri ght now.

| think we could do that, which is what | think
Cel so was getting at.

DR. BI ANCO. Exactly. Obviously, we haven't
raised all of the issues here. VWhile Mke is putting it
up, it remnds nme that there was a bl ood banker here in
t he audi ence until late this nmorning, but had to | eave
because of an energency in the hospital, that was saying,
yes, we can tal k about all of those risks, but yesterday,
because | didn't have enough O negatives, | converted
three recipients that were O negative with O positive
bl ood, and so where do |I bal ance those things?

So it has to be a big grid. W have to include
availability. W have to include a |lot of issues so that
we see maybe we will have a vision of where to put our
resources that we don't have.

DR. BRECHER: M ke, do you want to wal k us
t hrough this?

COLONEL FI TZPATRICK: Sure. This is not nmeant
to be inclusive or anything. This is just a very rough
| ook at what we've tal ked about.

Over here is an agent or process, and | started

out with transfusion process, the sanple identification



and collection, the testing in the bl ood bank and the
| aboratory, and then the |abeling, and the actual
transfusion event are all processes where errors can
occur, and the patient get the wong bl ood.

As far as agents, not going into specific
agents, but being nore broad, we have bacterial, viral,
parasitic, prions and then of course other.

And then across the top | tried to list the
factors that affect |I think the concept of
prioritization. How do we determ ne, of those, what's
t he nost inportant?

Fatalities, you know, how many deat hs are caused
by those things?

Chroni c di sease, does the patient get a chronic
di sease or is there an acute disease that in nost
patients maybe is relatively easily dealt wth?

s there a cost benefit froman intervention
here? That m ght nean the wong way, but quality of life
years as Ji m AuBuchon tal ked to us about. These two
could be the same. They m ght be different. It kind of
depends on how you | ook at those things.

Supply inpact, which is extrenmely inportant,
what's the inmpact on the bl ood supply? W could just
ignore it.

That's supposed to be hunorous.

[ Laught er . ]



COLONEL FI TZPATRICK: This is nore intervention
over here. You could ignore it, you could screen through
t he nmedi cal history questionnaire, you could have a new
test, you can inactivate it, you may be putting a new
risk into the clinical or blood bank staff by one of your
interventions here, you can nodify the process, and then
you could have a total cost over here which could cone
out positive or negative, depending on all of these
factors, and that would result in you comng up with a
prioritization. This is just the patient safety piece.

On the intervention side, things that we don't
di scuss here, but |ike Sue Stramer brought up very
el oquently I think at the West Nile conference, was, yes,
we think we should probably test for West Nile Virus next
sunmer. The inpact resourcew se on the collection center
is inmmense in initiating another nucleic test under an
IND. That isn't really considered in here, but that
cones into the testing inpact. There's a |ot behind
t hose bl ocks that would have to be sorted out.

And then fromthe donor side, although it
doesn't really equate if you just | ook at the donor side,
but there are simlarities froma donor or staff inpact
that would prioritize, like chronic disease. If we test
for Chagas, and we intervene with the donor, and we
prevent them having to be treated for heart problens,

there's a quality life year's inpact to the donor from



what we're doing which may result in the big gl oba

pi cture of reduced health care costs over tine, which
could then offset that additional cost of what we're
doing. That won't be for everything that we | ook at, but
it needs to be factored into sone.

So, for the donor staff, there are factors--and
they don't apply across the board, |I'm just dealing
conceptually here--that could apply on the donor side of
the house. So that's just the idea.

And then the recomendati on or proposal woul d be
that an ad hoc subconm ttee be formed to address
devel oping a process to identify and prioritize
agent s/ processes that inpact the safety and availability
of bl ood products in the United States. The process
woul d then be brought back to the commttee for
affirmati on and recommendati ons for resource all ocation
made to acconplish the appropriate intervention.

DR. BRECHER: Comments?

DR. BI ANCO. Just a second part of the process,
| think that the process, the subconmttee certainly
coul d devel op that, but what | suggest is that before it
brings it here, it tests it with some of the issues that,
for instance, we discussed today, and this be part of the
whol e di scussion here. Because we nmay have a beauti ful
grid, but very difficult to mybe derive one. W would

li ke to.



COLONEL FI TZPATRI CK:  How about the process
woul d then be validated and brought back to the
comm ttee?

DR. BRECHER: How woul d you validate it?

DR. BIANCO. A nore gentle word.

COLONEL FI TZPATRICK: | don't have all of the
answers here.

DR. BIANCO. A nore gentle word. Process could
be tested or applied or tried.

DR. PENNER: Just thinking in terns of the
incone tax returns that we are all going to be involved
with shortly and how nmany questions you can't really
answer on the fornms that are out there and how
m sunderstood, | would prefer not to have that organized
a form but maybe nore breakdown into significance,

i npact, in general terns, so we could conpare sone of the
priorities, but not get so selective that we have to try
to push things into a columm that maybe don't quite fit.

This looks like it's very nice, but |'ve never
been a good accountant, and | always end up owi ng the
governnment nore noney than | say | shoul d.

[ Laughter.]

MR. WALSH: | think Mke intended this to be a
conceptual presentation and that the resolution, as
stated, maybe w thout any change or sonme |limted

nodi fi cation, could be proposed, and | would assune that



we're also going to have an opportunity to nake a strong
statement with respect to bacterial contam nation that's
not inpacted by this. It doesn't necessarily have to be
part of or a preanble to; this is nore general in
bacterial contam nation, right?

DR. BRECHER: Yes.

MR. WALSH: So, therefore, | would like, if you
can't move it, | would like to nove it, and if we want to
wordsmth it, we can wordsmith it in discussion.

COLONEL FI TZPATRICK: | wouldn't propose that
those tabl es even be a part of the record, actually.
That's just an illustration.

DR. BRECHER: \What tabl es?

Jay?

DR. EPSTEIN:. | think it's very hel pful to have
a conprehensive approach, and if we go this route, |
certainly would endorse it.

| think, however, that there's another way to
| ook at the world. W have different kinds of risk, and
it may not be that we have the luxury to just choose one
over the other, and what |I'mthinking is that we have the
maj or risks of blood transfusion today, and we already
know what they are. 1It's been repeated several tines.
It's reflected in the fatality reports. |It's bacterial
contam nation, henmplysis, which is mainly linked to

errors, and TRALI.



So | think it's self-evident that you go where
the risk is. You don't need an el aborate analysis to do
t hat nmuch. And | would contend that the | ack of progress
today is for no lack of trying, and we can tal k about
that. It's not that we've been unaware or that there
aren't steps being taken, it's just that we haven't
gotten to where we want to get to, and the question is
how do we renove the barriers, and they're not the sane
in each case.

So | think one bin is today's |eading risks
ought to be today's chief concerns. It's naive to think
ot herwi se, but then what are these other things? Well,
there's the whol e problem of residual risks. There are
things that are very worrisonme, |like H'V, hepatitis C,
hepatitis Bank, which have | ow residual risks, but where
there is very clearly a public mandate to do whatever can
be done; in other words, do the right thing, do the best
you can.

This conmes back to the whol e tension between
what's good for the many and what's good for the
i ndividual. There's no question that there's been a very
| oud voice of the individual expressed through the
political process. Individuals don't want to have an HV
or hepatitis risk fromtheir blood products.

So I think we sinply have to accept the fact

that it's part of the political |andscape to continue to



be aggressive and do whatever we can about these known

ri sks, for which we have effective interventions, but for
which residual risk remains. And | think that if you put
those on this chart, they fall to the bottom but what
good does that do you? So | would contend that they are
simply anot her bin.

And then | think that there's a third category
all together, which is unquantified risks, where we
ei ther know there's sone risk, but we don't know how big
it is, or we're not sure there's risk at all, but if it's
real, it's very worrisone. There's sort of a whole
bunch of things that live there. W have West Nile
Virus. It happened | ast year; you know, the biggest
reported human outbreak. A small nunmber of docunented
transfusions has raised an acute concern that we need to
keep that from happening again, if we possibly can.
That's legitimte, but let's face it, we don't really
know how big that risk is going to be in '03 or '04 or
' 05.

Worse yet, you have vCID, where we don't even
know i f the transfusion risk is real, although the
preponderance of the experinmental data, mainly in
ani mal s, suggest to us that it m ght well be, but how big
isit? Well, it mght be real. It mght be real, but

smal | .



So we have these fearful things, and then you
have Chagas di sease, where we know it's transmi ssible, we
know it causes very bad chronic disease, it's
untreat able, and yet the magnitude of the problemis
unknown.

So | just think that, whereas, it's useful to
have a grid, and where it's useful to understand how any
of these issues fit along a comon conti nuum of
considerations, | think that, you know, considerations of
the real world would suggest to us that there are,
nonet hel ess, sone discrete areas of concern, where we're
just not in a position to trade one agai nst another, |
see it nore as prioritizing within certain categories.
How should we prioritize our effort for the known risks
that are not currently well addressed? How should we
prioritize our efforts for the residual risks that,
al beit small, remain of intense public concern? And how
should we prioritize our efforts to address the
unquantifiable risks that we do face, sonme of which we
know are real and sone of which are theoretical?

| just think that that gets us a little closer
to a framework for real-world decisionmaking rather than
an abstract ranking.

DR. BRECHER: Cel so0?

DR. BI ANCO Jay, you said it very well, and

think that the system as refined, could certainly and



should certainly take those into account. And, actually,
even if the presentation by Ji m AuBuchon was very
ranking, | think his first slide, what was the public
concern, H'V, HV, HYV, HV. And I think that you
reflected on that very well.

However, when we tal k about prioritizing, the
way we work and the constraints of the real world outside
t hat we have a definite pot of noney, that that pot of
noney is not going to change. There is that noney,
resources. And so we are trying to choose between the
| east and the nobst dangerous. And | don't think that's
how--1 think that this commttee can recomend that nore
resources or nore efforts should be applied to different
sectors of something that is very high in the m nds of
the public, consequently very high in the m nds of our
political world in Congress, and hopefully very high in
the m nds of HHS.

And | think that our role is to raise our
awareness to the issues in each one of the three bins
that you have that deserve attention and for which we can
request nore resources, even if we don't get them

DR. BRECHER: Ri ck?

DR. DAVEY: Yes, | agree with Cel so, and al so,
Jay, | think you captured sone very inportant

i nformati on.



| think 1'd like to ook at the grid, though, as
providing nore or less a platformor a basic structure of
information that can always be attended to, no matter
what the question is. The political and the societal
pressures will certainly conme out, but our grid gives us
the discipline to nmake sure we address all of those
i ssues in whatever the commttee decides. So | think it
does give us a context of the broad picture for us to
assess the imredi ate concerns. So, MKke, | certainly
support it and support your suggestion of a subcomittee
to ook at it.

DR. PENNER: | think we have a very
representative group in this committee, and so we have
opportunities to bring all of the information and
concerns and interests up, | think nore appropriately
t han perhaps in the public. W have a chairman who can
canvass the group. We have sone reliance on his ability
to juggle what is perm ssible and what he knows is going
on governnmentally as well as the insistence of the group
of where the problens are, should be able to cone up
with, | think, an agenda or programthat at |east we
could follow

| think I would feel confortable in leaving it
up to the chairman to utilize us appropriately for this
program |If you want to have a subcommttee to do it,

that's fine as well. But | think we have a committee.



DR. BRECHER: Yes?

MR. ALLEN: | just wanted to pick up on sone
t hi ngs that Jay had nentioned in terns of how | see
t hi ngs and our obligation here to people in this country.
And | think it's kind of ironic to be in D.C. when you
hear every day about the new incidence and new H V
infection in this city alone and how astrononi cally high
it is versus other parts of the country. And | have to
rem nd nyself of how naive I was when | canme to this
conmmttee, and | have to accept that | learned a lot. |
think I learned nore fromthe people |I disagreed with
than | ever thought possible.

But, you know, there's a segnent of this country
that is in itself isolated and feels isolated fromthe
rest of this country, and | don't nean just mnorities
for the fact of your color, but I nean there's parts of
this country that feel isolated. And ny community as an
exanple--and |I'mgoing to use these nanmes because | don't
think they're going to mnd nme using their names. But ny
community needs to know about the Dana Kuhns, the John
Wal shes, and the Cory Dubins of this world. They need to
know t hat these people exist and what they've gone
t hrough. They also need to know that they' re not nerely
just surviving, but they're fighting.

So, you know, when | hear what we're trying to

nmove this conmttee to do for people of this country and



understand there's a nmuch bigger picture than just a few
people in mnd, but, you know, a |ot of parts of this--a
| ot of people in this country don't believe that this
governnment sees them or cares about them And | just
bel i eve personally that we have an obligation to nmake
sure that they understand that we're there, that we do
care. And | just don't want that to be forgotten.

don't want those people to, once again, feel forgotten in
all of the term nology and science of this commttee and
other commttees. | just think that that's sonething

t hat needs to be recognized by this commttee again so
that we don't repeat sonme of the m stakes we've repeated
in the past and that we learn fromthem and learn to
cooperate a bit better so we can nove on and do nore for
nore people than just a few.

DR. BRECHER: M ke?

COLONEL FI TZPATRICK: Yes, | see this as just a
tool for the conmmttee. | don't see it as supplanting
anything in the discussion or the agenda. | just see it
as a tool to help the conmttee make reasonabl e
deci sions, taking into account all those other things
i ke the resurgence of HI'V, like the alpha 1l-antitrypsin
group who needs a voice, that there are nmany facets to
this commttee that they have to make deci sions about.
And if we can cone up with a tool that maybe woul d even

reduce di scussion about some things and allow themto



di scuss other inmportant elenents that they can use, that
it mght be beneficial.

DR. KUHN: | would like to just enbrace what Jay
was saying about trying to--and naybe even try to figure
out how to incorporate it into what M ke has put up there
about the known risks, the residual risks, and the
unquantified risks, and to kind of--because this neeting
has opened ny eyes to the fatalities that are out there,
that now in conparison with what's happening with H 'V and
hepatitis C, there are other concerns out there | think
we really need to address on behalf of the citizens of
the United States.

| think that the public eye is expecting us, in
all areas, not just H 'V and not just in hepatitis, to
seek a zero risk or as close to a zero risk as we
possi bly can get. And | think these other areas have
been negl ected because of the public opinion and public
push, which has in its own way been right where they have
been doing this in order to get us to where we are now.
But | think nowit's tine to take a serious |ook and to
try to enbrace these, what | consider are the priorities,
not in any particular order, but the unknown risks, the
residual risks, and the unquantified risks. And if there
was a way to incorporate it into this statenent, | think

it would be very acceptable.



DR. GOWPERTS: Jay's characterizing the various
facets of the problens that we have to deal with is
obviously useful. But, in nmy opinion, it's a great place
to start because in each of these buckets, technology is
nmovi ng. New agents becone a potential threat. The
vaccinia situation is a new one that we'll have to deal
with. But ultinmately the key is: MWhat is it that this
commttee can actually contribute to these things, to
t hese three broad buckets: the changing scenario--and
we' ve revisited a nunber of these technol ogies and these
probl ems on a nunmber of occasions over the years.

So what can this commttee do about it? How
can we facilitate and advance, societal advance,
governnental advance, in dealing with these issues? |
think that really is at the core of it.

MS. PAHUJA: | feel like there's a tool or a
priority that we haven't really nmentioned, which is sort
of outside the list of disease threats, which is really
t he public education conponent, which sort of speaks to
what Dr. Bianco was tal king about with sort of the
public's perceived risk of greatest threat and what the
experts feel the actual threats are. W need to resolve
t hat sonmehow, meke sone sort of recommendati ons towards
if, in fact, there are other concerns out there, which
there are as we've learned the |ast two days, how do we

tell the public about what those concerns are w thout



forgetting that we still have obligations for other
threats that we've dealt with in the past?

| definitely feel |ike that public conponent is
a priority. After all, while there are experts and there
are consuners, to some extent we're all consumers of this
system Potentially we all could be. And how -whet her
we for ourselves or our |oved ones perceive the product
we're receiving, it's a very inportant aspect. And |
t hi nk when you do a better job of advising the Secretary
in terns of including that conponent in every action
that's made so there is sone sort of trust.

DR. CHAMBERLAND: In listening to the
di scussion, | think at | east how |I'm sort of seeing it
span a spectrum of the outcome recommendation, if you
will, fromthe commttee, at one end of the spectrumis
sonmet hing nore what 1'Il call qualitative or descriptive,
sort of along the lines what Jay articul ated, you know,
broad brush strokes. You know, | don't at all disagree
with what Jay said in terms of where the data that we
have at the nonment is driving us towards these big three,
but the inportant other categories.

At the other end of the spectrum at |east the
way |'m seeing Mke's grid up here, is a nmuch nore
ri gorous, quantitative approach that--or it could turn
into that, that kind of an exercise, which really strikes

me as the stuff of GAO reports or Institute of Medicine



reports that, you know, really require a lot of tine and
heavy comm t nent of resources.

And | guess |--at least | wasn't sure what the
outcone of the last two days neeting was supposed to be,
whet her it was just sort of sonme general broad brush
strokes--1 guess | didn't think it was a proposal that we
on our own or that we propose to the Secretary's office
that they put into place sone nechanismto devel op a
nati onal research agenda or a national action plan, if
you will, something like that for blood safety-rel ated
research.

So | guess to ne that's sort of the first cut,
whi ch direction do we want to go in, and then | very nuch
agree with what Ed just said. Practically speaking, what
is it that this commttee can contribute or facilitate?
| mean, others have said this. You know, we heard a | ot
of presentations. So it's not like it's a big secret
what the biggest issues, unresolved issues are at the
monent. But what is it that we're going to--how can we
make a difference? Because we know that there hasn't
been a | ot of progress, or as Jay said, they just haven't
been wel | addressed. And | think that inevitably that
gets tied to resources.

DR. BRECHER: Let ne give you sone background as
to why | chose to push the agenda in this direction.

There are those of us in the field who recognize that



what the greatest risk is is often not perceived by the
general population. And I think we've made a good poi nt
of putting that out on the table.

But there has also been a frustration that the
greatest risk has not received appropriate enphasis
within the government. And what | think m ght cone of
this--and '"'mtrying not to push the commttee too far in
one direction or another, because clearly I have ny own
soapbox--is that there are certain di seases or processes
that the governnent has said we think this is very
i nportant, we're going to put a |lot of resources behind
it. And the question | think for the conmttee is: Wre
t hose well chosen? O should there be another mechani sm
to help steer the governnment to where they should spend
their dollars?

So we could just--we could do nothing and pack
up and go hone, or we can say that given what was
presented, we think that these are the nmjor problens
that are facing transfusion nedicine today and require
enphasis, simlar to what Cel so suggested. W could
suggest that there be a systematic | ook at risks, whether
that be a subconmttee or the 1OM or sonething |like that.

But | think we need sone resolution that cones
out of this commttee one way or the other, and we have a
| ot of smart people at this table, and 1'll leave it to

you guys to make suggesti ons.



Chris?

MR. HEALEY: | think Colonel Fitzpatrick has
ki nd of amended his | anguage up there to reflect what Dr.
Epstein was saying. | think it captures that nicely. |
wondered if that's a platformwe could start fromif
we're | ooking for a work product for the end of the day.

DR. BRECHER: | still struggle with how you're
going to test it. 1'd rather not put sonething on paper
unl ess I know how we're going to do it.

DR. DAVEY: It looks to nme, Mark, that the
resol ution as worded does give the subcomm ttee sone
latitude to draw on the conmttee's discussion, which is
very val uable, and this grid and to devel op a schema t hat
they can then reflect back to us. So | would support
giving Mark the go-ahead with the subcomm ttee and with
sone fair latitude to devel op a process that can be sent
to us for further review, sonething along the |ines of
this grid, though.

DR. BRECHER: Ckay. So it sounds like that's a
notion. Do we have a second for the nmotion? Keith?

DR. HOOTS: Second.

DR. BRECHER: All right. All those voting
menbers who would be in favor of the wording as
illustrated on the screen here, all in favor?

OCkay. All those opposed?

| get 12. It's 12-0 in favor of this notion.



DR. HAAS: Mark, | think it's inportant--and
M ke--1"m forgetting nanmes--in his description that this
is a tool that sets a franework. | think there's always
when you get a tool the tendency to say, oh, we put in
t he nunmbers or the words and whatever comes out the other
end is the answer. And | don't think that's the intent,
and | think it ought to be clear that that's not the
i ntent.

DR. PENNER: | don't think we've included a
grid, though.

DR. HAAS: No. No, the grid--

DR. PENNER: This is--the grid is--

DR. HAAS: --is not going to be there, right.

DR. PENNER: Keep the grid out of it. Just
remenber the el ephant that was created by the committee.

MR. WALSH: M. Chairman, | also think we need
to try to craft sonme | anguage--where's Jay Epstein when
we need hin--craft sone | anguage with respect to a focus
on bacterial contam nation. | nean, it's very clear--I
t hi nk everybody that has said anything the |ast hour has
specifically referenced that this needs to--that this is
a priority and that sonmehow this is one of the reactions
to--not sonmehow. This is a reaction to setting up a
process to look at all of those potential risks in the
future. But right now, how do we enphasize to the

Secretary, Assistant Secretary, that this committee



realizes that bacterial contam nation is an issue that
needs to be addressed. You know, I"'ma little brain-dead
at this stage of the day, but | think we need sonme good

| anguage to enbrace that.

DR. BRECHER: Cel so?

DR. BIANCO | think you' ve said the good
| anguage, but | think it should be a separate notion.

MR. WALSH: | agree. That's what |'m
suggesti ng.

DR. BRECHER: Ckay. Wy don't we--do we hear a
separate notion? Do you want ne to paraphrase back what
you just said?

MR. WALSH: |If you would, M. Chairman. Thank
you. | should have just witten it down.

DR. BRECHER: The committee recogni zes that
bacterial contam nation of--shall we say "platelets,"
narrow it, instead of "blood products"?--platelets is the
greatest risk of transfusion-transmtted di sease and
requires enphasis in future research and regul atory--
sonet hing. Jay, help nme here.

DR. EPSTEIN: It troubles ne, Mark. | know that
it's the leading infectious cause, but nunerically it's
not really a bigger cause than henolysis.

DR. BRECHER: Well, naybe we can just say the
top three.

DR. EPSTEI N: Yes, that's how | see it.



DR. BRECHER: Ckay. We can certainly do that.
| think that woul d--so that the commttee recognizes that
the top three causes of fatalities today are bacteri al
contam nation of platelets--1"mgoing to do this in
al phabeti cal order--henolysis due to errors, and
transfusion-rel ated acute lung injury. | hope soneone's
writing this down.

Ckay. The comm ttee recogni zes--mybe | shoul d
just go back.

[ Pause. ]

DR. BRECHER: Jay, help me with the | ast couple
wor ds here.

[ Pause. ]

CAPTAI N McMURTRY: Mar k?

DR. BRECHER: Yes?

CAPTAIN McMJURTRY: You're the chairman, but why
don't you let everybody have a break for a second while
we craft these--

DR. BRECHER: Ckay. We'll take a ten-m nute
break.

[ Recess. ]

DR. BRECHER: Everyone take their seats, and we
can | ook over this wording. Wat we' ve done is we've
conbi ned the two proposals. Let me just read through it

fromthe top:



The comm ttee recogni zes that the current
| eadi ng causes of transfusion-related fatalities are: A,
bacterial contam nation of platelets; henolysis due to
errors; and transfusion-related acute lung injury, TRALI.
And that efforts to address these threats have been
[imted in conparison to other threats. The conmttee
further recognizes that public attention remains highly
focused on residual risks fromH V and hepatitis agents,
and on | ess quantifiable, known, and theoretical risks.
The commttee also finds that technol ogi es al ready exi st
that could effectively reduce the risk from bacteri al
contam nati on and henol ysis.

Therefore, we reconmend that: one, the
Secretary take steps to facilitate inplenentation of
avai |l abl e measures that could reduce the risk of
bacterial contam nation and henolysis; two, an ad hoc
subcomm ttee be fornmed to identify and eval uate residual
known, and unknown risks affecting blood safety and
supply, both in relation to etiologic agents and the
processes used in transfusion nmedicine. The subcomittee
shall be tasked to propose prioritization of efforts to
address these risks for further consideration by the
comm ttee.

Jeanne?



DR. LINDEN: Tal king about risks affecting
supply seens a little broad. Can you clarify what's
meant there?

DR. BRECHER: Well, | think, you know, anytine
we' re tal king about changing a process, we nay take out a
subpopul ati on of donors, and that would affect supply.

So that has to be weighed into any change that we m ght
want to enact.

DR. LINDEN: But only as part of the issues
related to bl ood safety, not broadly supply issues in
general, which are nuch nore | arger in scope.

DR. BRECHER: Jay?

DR. EPSTEIN:. Wuld it help to have the word
"secondarily"? In other words, risks affecting bl ood
saf ety and, secondarily, supply? It's really the
interventions that affect supply, right?

DR. BRECHER: Ckay. Are there--

MR. WALSH: O we could use "availability."

DR. BRECHER: Secondarily, availability, rather
than supply? What's the commttee's choice, supply or--
okay. Availability it is.

DR. PENNER: On nunber one, how about assist and
support neasures to investigate further the relationship-
-or investigate further--let's say--1"mtrying to think
of getting that in for some of the testing programt hat

you had consi dered, not just inplenmentation but--



DR. BRECHER: Well, and optim ze supply, reduce
the risk and--

DR. PENNER: Well, for the infectious--for the
bacterial contam nation, and, let's see, two,

i nvestigate--interventions that woul d--that could be
applied to correcting this condition, sonething in that
order. Because you need really sonme support there to
pronote sonme of the studies that have been nentioned
previously to come up with some reasonabl e
reconmendat i ons.

DR. BRECHER: And we coul d say, where possible,
you know, at mniml cost or--

DR. PENNER: | wouldn't put cost in it because
we can get--because you really want to encourage the
process, and it doesn't make any difference whether it
cones entirely from governnent or it may be private
sources or bl ood banking communities my w sh to get
i nvol ved. But that has to be pronpted. You want to
support it.

DR. BRECHER: Well, and possibly inprove the
st orage of bl ood products.

DR. PENNER: To inprove the storage of bl ood
pr oduct s.

MR. HEALEY: Mark, does that first point
presuppose that the avail abl e neasures are denonstrat ed

adequate to address bacterial contani nation?



DR. BRECHER: No, it does not presuppose. W
realize there are technologies that, in all |ikelihood,
woul d i npact both in ternms of bacteria and when we're
t al ki ng about hermolysis we're mainly tal king about bar
codi ng patient sanples, et cetera, throughout the
hospital, which would also carry over into the
phar maci es.

Jeanne?

DR. LINDEN: Along that |line, what's
conspi cuously absent is the idea of pronoting the
devel opnent of additional technol ogies, because all we're
saying is the ones that are already out there, we should
try to facilitate, but we're not saying anything about
trying to devel op new ones. Is that intentional?

DR. BRECHER: Jay?

DR. EPSTEIN. Well, | think my concept on this
is that the thing that distinguishes bacteri al
contam nation and henolysis is that there are things we
could do now that we're not doing now, therefore, there's
a stand-al one point to be made about those.

Now, in the second point or candidate third
point, | think sonething useful can and should be said
about supporting devel opnental --you know, devel opnment of
other interventions. | would certainly agree with that.

But | think there is a stand-al one point about, you know,



henol ysi s and bacterial contam nation. W could do
t hi ngs today that we are not doing.

DR. BRECHER: So do we want a separate point
about devel opnmental ? |Is that what |'m hearing? Jay?

DR. EPSTEIN: | think it either comes in two or
it becones a point three. Because you're not going to do
that apart from a general consideration of, you know,
where are the risks and what are the opportunities.

DR. BRECHER: Ckay. Why don't we make it nunber
t hr ee.

MR. HEALEY: Jay, was your point that it could
be subsumed under point two that's already there?

DR. EPSTEIN:. Well, | think we could add a
second sentence that charges the subgroup additionally to
exam ne potentially fruitful areas of research or product
devel opnent to address these risks.

DR. BRECHER: So what is--is that agreeable,
everybody, that wording?

CAPTAI N SNYDER: Jay, do you want the
subcomm ttee to do that, or do you want the departnent to
do that?

DR. EPSTEIN: Are we ready to task the
departnment? See, the problemw th two is we haven't set
priorities yet, so if you call for, you know, nore funds
for devel opnment, to develop what? So, | nean, you know,

we each have our own |ist actually jotted down about a



dozen things I'd like to see happen. But as a commttee,
we haven't decided what they are yet.

DR. BRECHER: | think if the subcommttee is
tasked to prioritize things, it's inplied that once we
prioritize, that action will be taken on those. That's
our intention, | think.

DR. BI ANCO  Actually, right after to propose
prioritization of efforts, it could be by governnment,

i ndustry, and health care system

DR. BRECHER: Governnment, industry, and the
health care systent

DR. Bl ANCO No?

[ Pause. ]

DR. BIANCO. So it's broader. It's not just the
commttee doing the work, but it involved--it's gl obal

DR. PENNER: On the first one, do you want to
take out "to possibly,” just put "and inprove the storage
of bl ood conmponents”? You don't want to waffle.

DR. BRECHER: Jay?

DR. EPSTEIN: John, I'd like to hear a little
di scussi on about what you're intending there. |Is that
focused just on the issue of platelets? Are you talKking
about, you know, fresh or frozen red cells? Are you
tal ki ng about |yophilized platelets? | nean, what are we
really tal king about there? And how does it directly

link to bacterial contam nation and henol ysis? |n other



words, what's the lead threat that you're trying to fix
with storage?

DR. PENNER: Ckay, two things. |If one is on
pl atel ets, and then, secondly, it is by--we need sone
support for investigation of this area, which we have not
had and, as you've already heard, we've had probl ens
because of the costs, sone of the cost factors in getting
this done. How do we get that into the nessage? Because
it relates specifically to the bacterial contam nation
problens in platelets.

DR. BRECHER: Yes, | narrowed it to just
pl at el ets because that's how the sentence was begi nni ng.

DR. PENNER: Yes, | think that's reasonably.

DR. BRECHER: Yes, Mary?

DR. CHAMBERLAND: Along the sanme |ines, could
hear sone additional discussion about what the commttee-
-1 mean, the literal interpretation of this, the
Secretary facilitating inplenentation of avail able
measures to reduce bacterial contam nation and henol ysis,
can | hear some sense or sone discussion about the
practical interpretation of this? Wat are we asking the
departnment to facilitate? Facilitate research dollars?
Facilitate FDA gui dance to nandate sone of these? |'m
just not--1 guess | want to have a better sense of what

the intent is behind this first--



DR. BIANCO. We are avoiding the nmagi c word
here, that is, the resources. | think that we all heard
that the reason why there hasn't been sufficient
i nvestment or there is even resistance to follow the
protocol that Jay was proposing to confirmor to license
a bacterial detection systemis the nunber of cultures
necessary and the added cost to the bl ood product that
t he system doesn't want to accept?

DR. BRECHER: Jay?

DR. EPSTEIN. Well, we could be overt and say
that the Secretary commt resources to facilitate
i npl ement ati on.

DR. CHAMBERLAND: But committing resources to
facilitate inplenmentation, again, a literal
interpretation nmeans doling out dollars to bl ood
coll ection agencies and hospital transfusion services to
pay for the equi pnent and the personnel and the space
that's needed to buy this equipnent for bacteri al
contam nation--1 don't think that's what you mean but--

DR. BRECHER: No, that's not going to happen.

DR. CHAMBERLAND: Ri ght.

DR. BRECHER: | think we're |ooking at
gui dances, expedited reviews, things like that. | think
that is where we're headed.

DR. CHAMBERLAND: | don't think it's what you

want, but |I'm concerned that that |anguage--



DR. DAVEY: Could you just say facilitate
efforts to reduce the risk?

DR. BRECHER: Well, | think the avail able
measures was put in there specifically because there are
t echnol ogi es for these two, and we stated that above. So
| think Jay is right that those words need to be there.

[ Pause. ]

DR. BRECHER: Well, we're open to other wording
suggestions instead of facilitate inplenmentation. |
think this--

DR. BI ANCO. What if we say, instead of
facilitate because that's kind of |oose, expedite?

DR. BRECHER: Is that okay with the conmttee,
expedite?

DR. BI ANCO. Mary has anot her suggesti on.

DR. CHAMBERLAND: Again, |'mjust being
difficult. Can the people that made this proposal, can
you tell me what it is you want the departnment to do?
And then maybe we can find the | anguage. But what are
sone parenthetical exanples that you want the departnent
to do?

DR. BRECHER: Jay?

DR. EPSTEIN. All right. Sonme of the things
that | think are the tasks would be funding or finding
ways to orchestrate funding of multicenter studies to

validate culture as a pre-release test; funding or



finding ways to pronote funding of studies to validate
seven-day platelet shelf life; funding or finding ways to
fund efforts to inplement error trapping and correction
mechani sms applicable to the donor identification, the
sanple integrity, the database managenment of the cross-
match, et cetera

So it's those actions that would nove us from
havi ng a technol ogy on a shelf to having a technol ogy
with the proven benefits, which is then inplenmented.

DR. CHAMBERLAND: So it's really identification
of resources that can be directed to support research
for--

DR. EPSTEIN. It's not solely research. See, |
think the distinction that we're getting at here is that
some of the answers are known. We know we coul d use
culture. The question is how do we do it. We know we
coul d use data automation, things |like blood I ock or--1I
forget what it's called--the donor ID.

DR. BRECHER: Right, bar-coded identification.

DR. EPSTEIN: Right, bar codes, you know,
reduci ng the nunmber of nmanual steps, et cetera. | nean,
we know there are things we could do, and what's not
entirely known, you know, to ne or necessarily al
menbers of the group, is what the barriers really are.

O as you walk into the hospital, what's the probl em

today? It's like Celso's question: Wy don't we have



t he automati on? You know, why don't we have the hard-
wired systens that prevent the unit and donor m smatch?
The technol ogies are there. So what we're |ooking for in
a general way is the resources to overcone those
obst acl es.

Now, sonme of those obstacles lie in the research
domai n, but sone don't.

DR. PENNER: Mark, | think you've got a general
consensus, but the wording needs a little work, which can
be transmtted to all of us to sign off on, whenever you

feel confortable you' ve got it down.

DR. BRECHER: | think the hour is growi ng |ate.
| s everyone confortable with that? We'll tweak in a few
exanples, e.g.'s. We'Ill pull those fromthe m nutes,

fromsome of the things that Jay said, and we'll
circulate that for final approval. |If everyone--let's
see. All who are in favor of that notion? Eleven in
favor.

Al'l opposed? Zero. Okay.

Any abstentions? | abstain as Chair.

All right. Then this concludes this neeting of
the Advisory Commttee. Thank you all.

[ Wher eupon, at 4:00 p.m, the neeting was

adj our ned. ]



